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” The subjects chosen Joy iticlnsion in any syllabus Joy the Piitn/iyy School should not be confined lo 
British history The tendency in the Pniiiary School is lo appioach history through topics which may 
serve as an tntroduclion to, and illiisiralton of , the different stages of civilization . . . the subject-matter 
connected with each topic should also be such as makes a natural appeal to the youthful mind, , . , 
For the ftiiat stage . ' the work should consist mainly, tf iial wholly, of topics selected from British 
history *' — Repoht on The Primarv School, 1931 


T liE teorganization of the schools, in 
accordance witli the recommendations of 
the Hadow Report, so that there is a 
clcai'Cut division between Infant, Junior, and 
Secorulnry Schools, gives a chance to the teacher 
in the Juiiioi School to plan out a syllabus to 
cover the. four years of a child's life there, a 
sjdlabus complete in itself and yet such that it 
will lay the foundation for future work in the 
Secondaiy Sciiool. 

Junior textbooks, while they should be com- 
plete in themselves and following the same course 
as the syllabus, arc most useful if they do not 
merely re-tcll the same stories but scivc as a 
coiiiplcmcut to the stories picparcd and told by 
the teacher, sLimulatiug activity work. The 
stoiicg told in later sections Jicre are coiiiple- 
incintary to those, foi example, in the Pioneer 
flislory Serie^:. 


Principles of Syllabus Construction 

While there can be no one syllabus which is 
the best for all schools, since the teacher’s inter- 
ests, the particular locality, and the type of 
school are factors that must be taken into coii- 
sidcialion, theie arc ccitain general principles 
which must be borne in mind in the framing of 
all syllabuses. 

History is so wide that the content of the 
syllabus depends on what is considered to be 
the value to the child of learning histoiy. 

One obvious aim of histoiy teaching is that 
the child should have a definite knowledge of 
the outstanding events of the past, particularly 
of those which have innucnccd modern ways of 
thought and conditions of life. It follows fioin 
this that the syllabus should include only tlic 
impoi-tunt liaiipeniiigs of the past and omit the 
tiivial. 
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A second value of the teaching of history is 
moral training, Children are imitative both of 
the people tliat they meet in actual life and of 
the people they hear about in their story lessons 
of all kinds. All tlic qualities wc would have 
them possess and all the meannesses we would 
have them avoid arc shown in action by the 
various characters in history that they meet, 
There is iio need for the teacher to draw the 
moral: children are born moializers. Uncon- 
sciously, and therefore most easily and most 
effectively, the character and moral judgment 
of the children are developed by their history 
lessons. 

A third aim is the development of the imagin- 
ation and reasoning powers of the children. In 
the history lesson they learn to pul themselves, 
in imagination, into the places of people they 
have never seen, who lived under conditions 
wholly different from their own. Tliis capacity 
to put themselves into the place of other people 
will make them in later life S5nnpathetic and 
pleasant to deal with. It is an essential quality 
for the citizens of a world-wide empire. The 
children also sec in history the working out of 
the law of cause and effect, They learu to ask 
not only how certain events happened but also 
why they happened. Matlieinatics provide a 
training in abstract reasoning, but history 
adords a training in reasoning about human 
nature- 

If the children are to gain from their history 
lessons this development of imagination and 
reasoning power, it follows that the material 
presented to them must be such that they can 
imagine it and reason about it : it must, that is 
to say, appeal to the interests natural to their 
age. 

Sxdtable Material Jor Juniors 

Children are always interested in stories about 
people. They are not, as long as they aie in the 
Junior School, interested in historical move- 
ments such as the Renaissance or in institutions 
such as Parliament. For the children to com- 
preliend these they must be enriched with 
Interest reflected from pereons. It follows tliat 
Iho History Syllabus in the Junior School should 
consist chiefly of the stories of great men and 


women of the past, These heroes must be 
selected with care. Children can appreciate 
courage and physical piowess so that such 
stories as those of Joan of Arc and Columbus 
never fail to have an entranced audience, but 
the lives of other types of great men, for ex- 
ample men who have deeply influenced thought, 
such as Socrates and Calvin, cau hardly be 
made compieheiisible and must therefore be 
omitted. 

Children arc interested not only in heroes of 
the past, but in the ways in which people lived. 
Modern conditions of life are complicated, and 
are tlieieforc loo difficult of comprehension for 
tlie cliildicn, For this reason earlier history is 
the more suited to the chiklreii’s stage of 
development, and only at the end of their Junior 
School career aic they ready to tackle modem 
history. 

Stories oj Prehistoric Peoples 

From the foregoing considerations it is obvious 
that the best introduction to history for the 
children is the story of piehistoric man. A know- 
ledge of this period of history is not in itself of 
great importance. At a later period of the 
child's schooling it might not be worth while 
to spend long over it, but at this stage it is of 
much value because our piehistoric ancestors 
weie finding out just what the childien them- 
selves want to know. So the children can leally 
think about the problems of prehistoric man and 
discover for themselves the solutions. They can 
understand the instincts of piehistoric man, 
hunger for food and fear of the wild animals, 
whereas they cannot comprehend the motives of 
more civilized grown-ups. Prehistoric work also 
provides splendid scope for handwork and 
dramatization, and "activity Avork” geneially. 

Classrooms in which this work is proceeding 
are usually scenes of gieat mental activity. The 
children put themselves imaginatively into tire 
place of Stone Age man ; they devise means to kill 
Sabre-tooth; they make weapons at home and 
bring them to show their teacher; they think 
out possible materials for making baskets and 
invent ways of weaving them. 

In this course, then, the two chief interests 
of the children are combined, their love of a 
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siory and their curiosity as to how people lived, with hints when absolutely necessary, the 
The teacher tells only the connecting threads of devices of prchistoiic man. Unless the children 
the story, leaving the children to puzzle out, are thus left to think, tlieie is little value in the 
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course. If, however, the child realizes at this 
stage that in the history lesson his co- operation 
IS required , he has from the beginning- the right 
attitude, and will pursue the subject actively. 

Greek and Rowan TJistory 

The study of prehistoric man should not last 
more than a year, if as long. The problem then 
arises what to lake next. Some argue tliat this 
is the right stage to begin early Ihitish history, 
but others hold, perhaps with more justice, that 
children ought to know something oI Greek and 
Roman history and that this is the best time to 
insert it in the course, 

TJicrc is much in Greek and Koniaii history 
which the chilclicn can easily appreciate. They 
will enjoy parts of the story of tlic siege of Troy, 
which forms the natural introduction to both 
Greek and Roman history. They will find it 
interesting to contrast the way of life of the 
Spartari children and grown-ups under the 
institutions of Lycurgus with ways of life to-day. 
They will be thTillcd by the story of the gallant 
fight made by the small cities of Athens and 
Sparta against the might of the Great King, 
the King of the Persians, and their sympathy 
will be unreservedly on the side of the Greeks. 
Tliis is all to the good, for children of this age 
are not yet ready to see that there is usually 
much to be said for each side. It is the special 
business of the teacher of history to sec that the 
children come to this point of view by the end 
of their school career. Other portions of Greek 
history suitable for use at this stage arc the lives 
of Pisistratus and Alexander tire Great, and cer- 
tain dramatic episodes from the Peloponnesian 
War. 

It is the legends of early Roman history that 
are paxticularly valuable for use with young 
dnldren beca-use the motives actuating the 
heroes are clear-cut. The stories of Romulus 
and Remus, Horatius, Lucius Quinctius Cm- 
cirmatus, Coriolaniis and Scaevola never fail in 
their appeal. ’Hie story ol Hannibal is interest- 
ing in itself, and it affords useful training 
because it is one in 'which the children’s sym- 
pailiies arc divided- They have already Icanil 
to look upon the Romans as heroes and so they 
want them to win. Yet they cannot help 
admiring tire audacity and endurance of Han- 


nibal and the Cai-thaginians. Parts of the story 
of the Gracchi and the lives of Caesar and 
Augustus shoirld also be taken. 

It is obvious that this is the stage at which 
Greek and Roman myths should be taken with 
the children in story time. 

A Progresswe Course of European 
and British History 

After the Greek and Roman history stones 
the next jmit oi the syllabus should logically 
and chronologically consist of British and 
European history, planned in such a way that 
it covers the remainder of the time spent in the 
Junioi School. 

Two points call for note here, The first is 
that this syllabus should provide fresh work for 
each year. There should be in it no vestige of the 
old "Concentric System," according to which 
the whole of British history was covered every 
year, variety being made either by the inclusion 
of a flesh scries of heroes, or by the stressing of 
different aspects of liistory. The merit of the 
old system, the inculcation of the main facts of 
British history into the minds of the children, 
can be retained by new methods, The draw- 
backs of the " Concciiirlc System” are obvious. 
If any attempt is made to cover the whole of 
British liistory in a year much of great his- 
torical value must be omitted- The lesson tends 
to become a mere recital of facts instead of a 
true story, and all the interesting details, 
beloved by the children, must be omitted to 
save time. Again, the children have a slightly 
bored feeling because tlicy have heard the story 
before, and they remember just the dramatic 
moments, and want to narrate them before the 
lesson has well begun. If they arc permitted the 
story is spoilt for those who do not know il, and 
if they arc not permitted they are inclined to be 
sulky and unwilling to listen. 

The other point to be noted is that^, it is 
suggested that heroes of other nations should 
be included. In the past the tendency has been 
to concentrate attention on British history till 
the children insensibly gained tiro idea that 
otlior countries only existed as the enemies of 
Britain. To correct lliis insular prejudice, Euro- 
pean history must somewhere be introduced 
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into tlie syllabus. Il seems a sound plan and fQ 

an easy one to include in this course of stories 
about heroes the outstanding men and women of TJierc aie three aspects of history that should 
other countries, be oniitted fioin a syllabus for the Junior School, 
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not because they aie unimportant but because 
they arc incmnpiclwnsible to the child, or 
largely so. 

In the first place constitutional history is too 
difficult to be more than mentioned in passing 
The important clauses of Magna Charta can 
easily be learnt from Kipling’s poem, "The 
Reeds of Runnyincde." Some constitutional 
questions can be made partly intelligible by n 
reference to school rules, and the need for obey- 
ing them, or by talks on tlie position of a prefect 
in the class. 

In the second place, children cannot grasp the 
causes of religious strife, so that any reference 
to them must be slight. Tiioy will be interested 
in the life of Luther, particularly as he was a 
man wliose thought was always translated into 
action, but they cannot understand the funda- 
mental differences between Catholicism and 
Protestantism The story of Wyclif and the 
Lollards and the life of Calvin do not appeal to 
them, and therefore must be left out. Children 
are, however, interested in the story of St. 
Augustine's mission to England and m the life 
of St. Francis of Assisi, in which there is no 
element of controversy. 

Thirdly, there is no need to cover the whole 
of history Avith equal thoroughness. Stress the 
times when there was progress; pass lightly over 
tinies of disorder and civil strife. For example, 
it is unnecessary to speak in detail of the civil 
war between Maud and Stephen. The nineteen 
long winters of Stephen's reign, when it was 
said that "God and His Saints slept," should 
merely be used to make the sombre background 
against which the reforms of Henry II stand out 
with the greater brightness. Again, the Wars 
of the Roses form a sordid talc, and the names 
and dates of the battles arc a sore burden to 
the rnemor^'^. Make Warwick the Kingmaker 
the centre of interest. The whole will serve to 
throw into high relief the shrewdness of Henry 
VII, who brought these troubles to an end. 

Local History 

There are those who suggest that the best 
way to moke history alive to the children is to 
give them a course in Local History. There is 
mncli to be said for this point of view if the 


children live in a locality which beais upon it 
the plain marks of histoiy. It would be throw- 
ing away an obvious advantage if teachers in 
such cities as Chestei, Gloucester, London, and 
Exeter failed to tell the stirring story of the 
events which have happened on the spot and 
in the vicinity Many Junior children, how- 
ever, live in places where thc}' would gain little 
from a consecutive course in local history. 

On the other hand, every teacher should study 
the locality in which she is teaching, and fhid 
out what examples of general history she can 
find. A teacher in the Sussex Downs district 
can always find and explore examples of local 
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British camps. A study of the Ordnance Survey 
map will reveal in almost every district a 
neighbouring stretch of Roman road. A teacher 
in an old village will be able to find out where 
the tlircc open fields were before the land was 
enclosed, and with this mformation she can 
make more real the lessons that she gives on the 
three-field system of the Middle Ages and the 
enclosures of the eighteenth century. An old 
village church provides a textbook on archi- 
tecture. Children m Lancashire naturally take 
a keen interest in the Industrial Revolution, 
since they see its results all about them. These 
are but a few examples of tho way in which a 
teacher can use local examples of general 
historical matters. 
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Apart front this, il is well worth whiU* to took place in the locality, and then, if it is 
describe m much greater detail than usual any feasible, arrange a school jouiney to the spot, 
cvcju in the general liistory of the rountiy that The dullest child may feel a thrill at being In the 
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acUial place where tlie event liappcnecl, especially 
if the event was of a stirring kind. It may 
he that history will suddenly become alive to 
him if he makes his own book of local history. 

A Local Survey 

perhaps the most interesting way of treating 
local history is to set the children to make a 
survey, dividing the work in such a way that 
each ciiild has something for which she is res- 
ponsible, but making it so clear that this is a 
piece of co-operative work that a child who 
discovers some fact which belongs to a section 


lorical events which took place in the neighbour- 
hood and visit the spot, 

A CoHHlyy School, The architecture and 
history of the village chinch will provide a 
subject for study for some children, while others 
can be detailed off to glean from the oldest 
inhabitants information about wells and streams 
and any folk-lore connected with these, the 
names of the fields and the reason for the names, 
and details about any old local customs that 
survive. 

Other meinbeis of the class may engage in a 
study of the lives of village worthies. 
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of the Work other than her own pioduces it for 
Hie common stock of information. 

To any local survey there is the geographical 
and Ihe Nature study side, and mathematics 
must be used for measuiemcnt. The studj'^ of 
the locality, therefore, may wcU be made a 
centre of interest to last for a year. 

On the historical side, let some of the children 
find out by visits to a local museum and by 
biciuiiy from their ciders what liistorical 
remains there are in and near the school, such 
as a BritlBli camp, a Roman villa, a manor 
house, or old church or shops. 

Direct other children to read about the his- 


When the information has been collected the 
children should write it down, illustiating their 
accounts by post cards and photographs vvhei- 
ever they are available Simultaneously a history 
map should be made, showing the filaces where 
historic events happened, and where finds of, 
for example, prehistoric weapons have been 
made. 

For lurllicr suggestions on the subject .see 
"Village Survey Making" (Ministry of Education 
Educational Pamphlet No. 6 i, H.M.S 0., 3 d), 

A Toim Schools The plan for a study of a 
town is somewhat different. The children's 
objective will be to gather information about 
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history, and in sojnn syllabuses there appears a 
sL'paiaie com sc on it. On the wliole, however, it 
proves more effective in pracUcc to work in 
social history with political history- One of the 
surest ways of keeping the children's inteiest is 
to give them such vaiicty that tliey never know 
vvliat kind of a lesson to expect next, and this 
is best achieved by taking all aspects of liustory 
m the same collr^o. The children are much 
interested in llie three-field system of agricnl- 
true, in the appeal ance of medieval towns, in 
medieval rnaikels and fails, if lessons on these 
topics are iiilmspersed amid lessons on the 
lives of luMoes, 'Urey are, however, inclined to 
grow weary if they follow a separate roiirse in 
social histoiy, because in Ibis the story element 
is lacking. 
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the guilds in the medieval town, any industries 
for which the town was once famous, and the 
differences made to tlie town, its people and 
industries, by the Industrial Revolution. 

It IS obvious that the teacher must have a 
very fair idea of what the children arc likely 
to find if she is to direct and apportion the work 
undertaken. She must also collect as large a 
number of books on the locality as possible for 
the children’s use foi reference. The children, 
iiowever, should think at the end that they have 
been the discoverers, and not suspect to what 
extent they liave been guided. 

Social History 

01 recent years historians and teachers have 
realized the importance and interest of social 
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There is a lurther iiUvantage in running poli- 
tical and social history concurrently, in that the 

children remember that the townspeople of 

(a local town) earned their living in such and 

such ways, and that the villagers of did 

their farming in sncli and such ways at the time 
when Edward III begah the Hundred Years' 
War with Franco Unless the social history 
is thus linked with the political the children 
are apt to have no sense of chronology and 
definiteness about the social history they 
learn 

A knowledge of costume, armour, weapons, 
archilcclurc, and ships forms part of history, 
but separate lessons on these matters are not 
advisable. In describing the hero of the story 
work in a description of the typical dress of the 
man of that age and class, and of liis weapons 
and armour, if he used them. When a battle is 
about to take place between two widely different 
foes, pause a moment to contrast the appearance 
and equipment of the opposing armies. Take 
the opportunity of the Battle of Sluys at the 
opening of the Hundred Years' War to describe 
the ships of the time and the methods of warfare 
at sea. Explain how some typical castle was 
attacked and defended, when an occasion pre- 
sents itself. Illustrate the lessons with accu- 
rate pictures wherever possible, If social history 
is introduced in this way, apparently casually 
bvt in reality by design, it will be easily remem- 
bered because it is connected with the life 
history of a hero. 

It is obvious that if the stories are anipUfied 
in tliis way it will not be possible to take a fresh 
character every lesson. That does not matter. 
It is much better to give the children an impres- 
sion of the age from the life of one man described 
against a clear background of the times than to 
skim over the lives of more men, or to devote 
Separate lessons to the details of the social life 
of the period 

The real significance of imperial history lies 
in the self-government which exists within the 
Empire, and this is beyond the comprehension 
of children of eleven. In the Junior School, 
however, the foundations of a knowledge of 
Empire can be laid by telling the stories of such 
men os Wolfe, Clive, Warren Hastings, Captain 
Cook, and Livingstone. 


History and Handzvork 

The value of handwork in connection with 
history is very great. To do any form of hand- 
work the child's mind must be active. Children 
can passively listen to stoiies and passively look 
at pictures without exercising their minds at all, 
and therefore without learning anything. As 
handworkers they are artists, creators. They 
must work, or their idleness is apparent. When 
they begin to construct they find out the dlifi- 
ciilties men in the past worked to overcome, they 
find out their own ignorance, they ask questions, 
listen to and work on the answers till they have 
constructed a model. 

Handwork is useful in illustrating history, but 
it is not history. To devote a large amount of 
history time to Jiandwork is a mistake. History 
handwork shonld be done in handwork time, or at 
home, as a gencial lulc. Even though the chil- 
dren think more easily in plasticine and otlier 
materials than in abstiact thoughts they must 
learn to think abstractly, and the history lesson 
should give them practice in so doing. 

History and Dramatic Work 

There is value in the dramatic method of 
teaching history provided that it is used with 
strict model ation. There is a definite syllabus 
which must be covered in the all too short years 
of a child's elementary school life, and dramatic 
work is too costly of time to be indulged in 
frequently. 

Most useful is the hit of improniptii acting or 
miming in the last eight minutes of a lesson, 
without properties and perhaps without words, 
for small children find it difficult to think of 
words, and older ones know that their words .arc 
inadequate. Children are often shy when they 
are first introduced to dramatization, but this 
wears off, especially if the teacher at first takes 
a part, even a leading part, by means of whicli 
she can guide the other actors. 

If something more elaborate is purposed, if, 
for example, another lesson is to he devoted to 
dramatizing the story, it is of great educational 
value if the teacher discusses witli the children 
tile division of the story into scenes and tlie 
characters who will be required m each, In this 
way the cluldicn have to think over the story. 
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For this more elaborate draitiatizatioii pro- 
perties arc useful. Both in tins section and in 
Yohiine IV hints arc given for making costumes 
and simple weapons. Children enjoy making, 
both at home and at school, things worn and 
used by people of long ago. 

Illiistratiom 

Large pictures for class use provide in con- 
crete, often dramatic form, material about 
which the children can think and tallc. Instead 
of the teacher’s taking up much time with the 
description of an event, which, however careful 
she is in her choice of words, is liable to be mis- 
understood, the children see in picture form the 
event liappeiiing, as it were, bcfoie their eyes, 


and they become the nairatois. The pictuie 
itself interests them first, then they become 
engrossed in tJie story; because they are inter- 
ested they think, and, because they have 
thought and not merely listened, they remember. 

In Volume I (p. 2G0) a method of squaring up 
small illustrations, in order to reproduce them 
easily in a larger size, is described and illustrated. 
Many of the illustrations in this section may be 
so treated. Smaller illustrations may be shown 
either in groups or may be put uj) on the class- 
100m walls. The Practical Junior Teaciier 
History Time Charts illustrate a pictorial method 
which may well be carried out on a hirgei scale, 
tlic drawings being attached and varied horn 
time to lime. The Charts are issued with 
this Volume, 





THE DAWN OF HISTORY 


THE OLD STONE AGE IN EUROPE 


M illions and milliojis of years ago, 
when men first lived in Europe, tlic 
climate was very hot, as liot as it is 
now in the hottest jiarts of Africa and Asia. 

We will call one of lliesc eaily men Homo. lie 
lived in a way very different fiom that in wliicli 
men live to-day, He had a wife and children, 
but they had no lioiisc. Instead, they dwelt up 
ill the iices and small caves, so us to be safely 
out of the way of the wild beasts who roamed the 
land. He did not always stay in the same place 
but moved about, staying whercvci he could lind 
food and water. 

Homo had no neighboius, for in those clays 
people did not live together in villages and 
cities. In fact, Homo was not pleased to see 
another man, because he took it for granted that 
he would be an enemy, and also he knew that 
the sli anger would eat up llie food Homo 
wanted for himself. 

WJiei) he was hungry there wcie no .shop.s to 
which his wife could go to buy food. Home 
always had to find food for InmscU. In fact, he 
spent almost all his time searching for it, and 
unless he found it he starved. He knew all the 
trees on which nuts grew, and W'hcn he recog- 
nized one he was very pleasc'd. I Ic was delighted 
when he found some ciab apples oi sloes or wild 
cherries. He knew, loo, all the heiiies that weic 
good to cat, and he somidimes was alile to steal 
the wild honey without the bees stinging him. 

Sometimes Homo siient a moining beside the 
stream trying to catcli a fish in liis fingci.s, but 
he was not often succcs.sfid, as he had no fishing 
rod to help him. At times, when he could get 
none of these foods, he pulled iiji roots and 
satisfied his hunger with them. 

Homo knew that the fiesli of annuals was good 
to cat, as he had lasted it .sometiines. He would 
have liked to kill the wild animals that were 
always chasing each otluT in the forest, hut he 
had no weapons. Sometnwss when he saw a 
little animal he took up a stone and lliicw it. 


After much jiractice hi.s aim grew better, and 
he sometimes killed one. 

He did not then cook the animal that he had 
killed, for he had no fire. He did not know what 
knives and forks weie. He ale his meat holding 
it np in hi.s fingers and picking the boue.s with 
his teeth. 

Homo did not feel the need of a lire to warm 
him, for it was always very hot. For the same 
reason lie did not need clothes. The hair on his 
body grew rather long, and that was his only 
covering. 

Homo did not look like men of lo-day. We 
do not know whctlici* he was tall or short, but 
he had a receding chin, and he could not hold 
himself quite upright, but .slunk along with bent 
shoulders and knees and hcadtluusi forward. 

He lived in great dread of the animals that 
roamed the forests. One of the fiercest of these 
was the sabre-toothed tiger, which had great 



Hippopoiaiuns 

tusks hke short .swords. There are no sabre- 
toothed tigers living to-daj' The luppoiiotaiuus, 
the smooth-coated elephant, and the rhinoceros 
dwelt 111 the woods and ternhed Homo by their 
loaiiiigs. 

When he heanl oi saw one of these ferocious 
beasts he ceased picking heriics or whatever 
else he was doing, ran a.s fast as he could to the 
neaiost tree, and swung himself into its blanches 
with a sigli of relief tliat he was .safe once again. 

5^9 
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Homo lived in constant diead of these animals, 
especially at night, when they might come upon 
him without warning. So every night when it 
grew dark he dimed up a tree or went into a 
cave and stayed there till it was light again. 

IgniSy the Man zoho First Used Fire 

Wc do not yet know when man first made 
fire, but it was very early, for Pekin Man had it. 

This is a story of how men may pcrliaps have 
leamt about fire. 

One night there was a tenible storm of 
thunder and lightning. The thunder daps 
succeeded each other with scarcely a break, and 
the lightning flashed in the sky so tlrat it lit up 
the forest as though it were day. The sahie- 
toothed tigers, the cave bears, and all the other 
animals were quiet, and Ignis, the early man, 
and his wife and children were terrified. 

Suddenly fgnls saw the liglitning nm down 
the trunk of a tree. The tree fell, the trunk 
and the branches ablaze. Ignis was so much 
afraid at this sight that he fled with his 
family, but not so far that lie could not sec tlic 
blaze. 

Ho noticed that the fire gradually grew less, 
and, his curiosity getting the better of his fear, 
he crept near to the tree. His wife, meanwhile, 
climbed up anotlier tree with her children. 
Now that Ignis had lost his great fear he rather 
liked the fire because it looked cheerful. He 
felt a strange heat an. his body ns though the 
sun were shining. He knew that it could not 
be the sun’s rays because it was night. It must 
be the blazing tree. 

As the blaze died down he was sorry, and 
wondered what he could do to keep it alive. He 
thought for a moment, and then decided to try 
to feed it. Then he fetched a few twigs that 
were lying on the ground near and put them on 
the fire. Great was his joy when he saw that the 
flames began to leap up again. Then as his 
twigs burnt away tlie flames of the fire grew 
less, Once again he brought twigs and mended 
the fire. Pinally, he made up a good fire, and sat 
down beside it, though his wife called to him 
to climb the tree for safety. 

Suddenly he leapt up and fled to the nearest 
tree. He heard Sabre-tooth in the distance. 


Sabic-tooth drew nearer, scenting a man, came 
faiily close up to the fiie and then stalked away. 
Next came an elephant, but he lumbered off at 
sight of the fire. Then Ignis realized that he had 
spent the night on the ground and that no wild 
beasts had come near him till Sabre-tooth 
airived Nevei before had he spent a night 
in the open, for by night the wild beasts prowled 
and Ignis knew that he must keep safely out of 
their way. 

All the next day Ignis spent beside the fire, 
feeding it with wood whenever it grew low. At 
first every time he heard a growl he climbed the 
nearest tree, but, having seen animal after 
animal afraid of the fire, he stayed on the ground 
next time Sabi e-tooth came near, and found that 
while he was by the file lie was safe. Ignis' wife 
and children came to the fiie, too. 

When evening came Ignis suggested that they 
should lie down by the fire for the night. "The 
fire," he said, "will keep you safe from the wild 
beasts, and it will be much more comfortable 
to stretch yourselves on the ground and go to 
sleep than to lie curled up in the branches of 
a tree." They agreed to divide the night into 
half, one to watch that the fire did not go out 
while the other went to sleep. 

Next day some other families came iicai the 
place where Ignis and his wife were. At first 
they wore much frightened at the fire, as Ignis 
had been, but, seeing that no harm came to 
Ignis and his wile, they ventured nearer. When 
tlicy discovered that the fire served to keep 
the wild beasts away they wanted to have a fire 
of their own. 

Por a long time no one could think how this 
could be managed. Then Ignis said, "Take a 
log of wood and place it in the fire." The log 
blazed merrily after a short time. Ignis then 
told them to cairy this lighted torch with them 
wherever they went. 

Each of the onlookers was supplied with a 
lighted brand, and each set off in his own direc- 
tion. One quickly found that the log went out. 
Another, when he found that liis log was not 
burning as brightly as before, held it downwards 
by good fortune, and found out that it burnt 
better so. When in course of time the log was 
nearly burnt out he put it down on the earth 
and lighted another from it. 
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Those whose brands went out went back to 
tg]iis and lighted others, so that they miglit have 
fires wherever they iveiit Thus people for the 
fust time had fires, but they did not yet know 
how to light a fire, They were tliiis very caieful 
to keep the fire always buniing, and while the 
men and women were busy hunting for food it 
was the business of the old people and the chil- 
dren to keep the fiie alight. 

Activities 

Obscivatioii of the behaviour of the lire in the 
classroom or at liome, and discussion of the 
many purposes for which wc use fire may well 
follow. The life of Ignis also provides good 
material for miming and dramatization, red 
paper tied round sticks representing firebrands. 

Flinty the Man who Made the First 
Tool and Weapon 

For thousands of years men Jived as Homo 
did, using stones they picked up as their only 
tool and weapon. Wc do not know what was 
the name of the first man who thought of sharp- 
ening a stone, but we will call liim. Flint. 

Flint grew dissatisfied with the stones that he 
used, and he thought tliat he would get much 
better results if he had a pointed tool. So he 
looked for a big stone that was already some- 
thing like the shape he w'anted, and when he 
had found it he hit it with another. Nothing 
happened. Then by cliancc he took up a piece 
of a paiticular kind of stone which i.s called 
flint. Once again he squatted down, took up a 
large stone that ho used a.s a hamiiicr, and with 
it hit the flint stone he had just picked up He 
was delighted and surprised when he saw that 
he had chipped off large Hakes from the piece 
of flint. Never before had lie found a stone that 
would flake in this way. He went on working 
until the edge on tlie flint was sharper than any 
edge he had ever seen before. Wc, peihaps, 
should not call it very sharp, for its edge was 
wavy and uneven, but Flint was well satisfied 
He left the lower end of the flint round and 
imchijipcd, so that he could hold it comfoitably 
in his hand. 

Flint found many uses for this tool that he 
liad made. WJieii lie wanted to cut up raw ini'at 


he found it better than any stone he had used 
before. He used it as a scraper, too, when lie 
wished to separate the skin from the flesh of 
the animals that he managed to catch. With 
its help he sharpened the ends of sticks that 
would serve him as spears. 

One day it occurred to him to throw his flint 
at a small animal that was hurrying by. It 
chanced that the sharpened end hit the animal, 
which was killed at once. Flint had found a new 
use for his tool. It \Vt%s a weapon for killing 
animals n.s well as a tool for cutting. Flint 
watched very carefully wliorc the flint wont 
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Old Stone Age Tools 

when he threw it at an animal, so that he could 
find it again, It took him much time and 
trouble to shaviMin the flint-stone, and so he was 
careful not to lose it. 

Otlier people saw this tool and weapon that 
Flint had made, and they wanted flints like it. 
They, tlicicforc, stood round him while he sat 
down, took a heavy hammer .stone and witli it 
chipped off flakes until another flint-stone was 
the shape that he required. Then these other 
men found similar .stones and made flints for 
themselves, until at length cvciy one learnt to 
make flints. 

For many thousands of ycais men made their 
tools and weaiioiis out of flint-stone, and with 
practice tliey learnt to make Ihcin with better 
edges, and witli l(‘h‘, trouble to themsclvc.s Men 
ill those day.s clio.si* to live in tliosc jiarts of the 
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country where they could find flint. Flints arc 
to be found in chalk. 

NoU. The teacher should take a piece of flint 
to show the children, If the childien live in chalk 
country let them look for flint-stones . Wherever 
they live let them look for stones that from their 
shape might serve as tools and weapons, and 
make spears by sharpening the ends of sticks. 

How Men Won the Caves jor Homes 

For some time men lived on the ground with- 
out ho uses j but defended from the wild beasts 
by the big fires that they kept up. 

Tlie climate during this time changed more 


beasts, for, though they had beautifully made 
stone flints, they knew that they would be little 
use against such ferocious beasts, and that in 
the strife they were far more likely to be killed 
than to kill the wild beasts. 

After much thought Nean said, ''I know 
what we will do. Let us each take up a burning 
brand from the fne, and, carrying these, enter 
the cave. The hears and lions will be so terrified 
that they will flee outside without harming us." 

Some were still afraid to make the attempt, 
but the rest did as Nean suggested, and all fell 
out as he had planned 

Gicat was the rejoiemg of the tribe, and the 
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Ovhid$ and Inside an Old Stone Age Cave 

The refuse dumps (JJ) have proved valuable sources of infoniialmn coaceniiug 
Ifie daily Uves of these prehistoric men 


than Once, but finally there came a terribly 
cold time, and men began to feel tlie need of 
some permanent shelter from the rain, the wind, 
and the snow. 

Let us imagine at this time a clan, all related 
to each other, and who obeyed their chief, 
Neon, They had sullered mudi from the 
cold, the wind, and the snow. Nean noticed 
that there was a large cave near at hand that 
was itiliabited by cave bears and cave lions. 
He called to him all the men of the clan, and 
suggested to them that they slioukl drive the 
svild animals out of the cave and take it for 
themselves as a shelter from the weather. They 
shook their heads, for they tUd not sec how tliis 
was possible. They dared not attack the wild 


women praised the heroes as they came with 
their children into the shelter. 

One man, more cautious than the rest, said, 
"We have driven out the wild beasts horn tlic 
cave, but they will be sure to return. Wliat 
shall we do then? " 

Nean thought a moment and then answered, 
"Let us build a great fire at the entrance of the 
cave, That will scare away the beais and the 
lions, and we shall have the cave for our home,” 
This was done, and though the inhabitants of 
the cave often saw the wild beasts prowling at 
some distance from the fire, and though they 
heard their growls, they were safe inside the cave, 
Note, Let the class act the story of Nean and 
his clan winning the cave for their home, 
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Daily Life of on Early Cave Man 

It is mmnliig. In front of tlic stnivls the 
lca<Tcr of tbo clan, Noaii. He is fai’ from beauti- 
ful to look at, for he cannot stand upright as we 
do. since his head is poked forwaul. His knees, 
too, are bent foiT\'ard, and he is not tall. Hi.s 
foreliead is low and .sloping, projecting forward 
in huge brow ridgc.s. He has a well .shaped nose 
but a long projecting upper lip, and a very 
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more cjuickly than Flint, and they have a keener 
edge. 

When Neim is tired of this occupatit>n i\c calls 
to his sons, and goes to the openings of the other 
caves near, calling to the men to go out hunting. 
Ignis and his family and friend.s had been 
afraid of the wild beasts, but Nean is les.s 
friglitcncd becan.se lie knows that fire will scare 
them and that he can trap tliein. The men come 
out of the cavc.s armed with speans tipped with 
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receding chin. He is wearing a skin to keep him 
warm, 

He sits down and busies himself in making a 
Hint weapon. He seems to us, as we watch him, 
to he climisy at his work, because his thumb and 
finger do not work together perfectly as ours 
do, but he is working at Ins dint-making far 
mure intelligently than did Flint, the first maker 
of stone weapons. 

Flint took a piece of flint and chipiied flakes 
off it until it was the light shape. Nean knocks 
Iris flint so cleverly that he is able to fashion a 
weapon out of many of the flakes that he chips 
off. He strikes a carefully directed blow with 
his hammer stone. Many chips fly off. He looks 
through these, and puts on one side for further 
attention all tliose which are roughly the shape 
he requires. He takes each of these in turn and 
cliips them on the outer side until they liave 
a good edge. He docs not need to do anything 
to the inner side of the flake fur that is quite 
smooth. Flint-stone always chips in that way. 
In this way Nean i.s able to make liLs tools far 
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flint, and with daggers made of reindeer horn. 
The animals that Nean and his clan go out to 
hunt arc very diffeient from the animals which 
inhabited Europe in the days of the first men. 
At that time the climate was warm, and the 
animals wlio could live best in tropical forests 
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were roaming the earth and liightening men, in the ground and in them, sticking out from the 
sabre-toothed tigers, elephants, the hippo- sides, they had set sharply pointed branches. 
l>otamus, and the rhinoceros, Then they covered tlie top of the hole with a 

By the time of Ncan these animals had re- layer of twigs, and above that a smooth layer ol 
treated to the south, for the weather m Europe tuif, so that the unsuspecting animal ^vould put 

his fore feet on the turf and twigs, pitch into the 
liole, and be transfixed on the pointed poles. 

In one of the traps Ncan and the hunters, to 
their great delight, find a luaminoth. The 
animal is far too big for them to carry home to 
the cave whole, so they cut off the best joints 
with their flint knives and reluctantly leave the 
rest lor the animals and birds to devour. 

Meanwhile the women, who are much like 
the men in appearance, busy themselves in. and 
near the caves. They spend the day preparing 
the skin of a wild animal which the hunters had 
recentiy biought in. First they find a smootli 
spot outside the cave and there they stretch the 
skin. Then they make little slits all round the 
edge and drive little pegs of wood into them, 
so that the skin is stretched out firmly on the 
ground, 

Then they take their flint scrapeis and scrape 
15 off all tire remaining bits of flesh on the skin. 

Reinieer As tliey do this they are very careful not to 



spoil the skin by cutting holes into it. 

was too cold for them, and in their place the Wlicn they have made the skin smooth they 
forests were inhabited by animals who enjoyed rub fat into it so as to make it soft. Then they 


the cold weather. The cave bear, the cave lion, 
and the cave hyena roamed at large. The wild 
boar and the wild horse, herds of bison and 
reindeer were always on the move. Instead of 
tlic smooth-coated rhinoceros was the woolly 
rhinoceros, a clumsy creature with one cruel 
looking tusk growing upright on its snout, and 
a shorter one on its forehead, and a thick shaggy 
coat as n protection from the cold, 

Nean and the hunters were specially pleased 
if, in their hunting, they were able to trap a 
mammoth. This was a Imgc creature bigger than 
on elephant, covered with reddJsJi coloured Ijair, 
with immense tusks of ivory on either side of its 
trunk, a curiously domed head, and feet rather 
like immense mushrooms. It browsed on the 
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leaves of thyme and crowfoot, which seem very 
small for such a huge creature to eat. 

Nean and the other hunters go round to visit 
the traps that they had made the day before. 
Yesterday the luinlers dug several great holes 


dry it in the sun. Finally, it is .stored away in 
the cave till one ofjthe family needs a new dre.ss, 
The women keep the childien who arc old 
enough to work busily employed in fetching 
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wood to feed the fne, and in carrying water from 
the stream that flows some little distance away 
in roughly hollowed vessels made of wood. 

At last it is evening and the hiuiters rctunij 
guided home partly by the lights of the blazing 
fires ill front of each of the caves. Very pleased 
arc the women and the children to see the 
hunters, for they bring with them food for some 
days. 

The women put down as many joints as arc 
required beside the fire, for very early on men 
had learnt that roasted meat is much more 


witli gestures. The rest sit round interested, 
making comments every now and again. So 
arises the art of story telling. 

Nean^s Death mid Burial 

One day, when Nean was an old man, he lay 
down and everyone thought that he was asleep. 
When they were all ready for the feast his wife 
went to wake him, but she found that he was 
dead. 

She wept, and so did the children. Then they 
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An Early Cm& Mans Flint Tools 


This may easily be yefJtoducccl 011 fhe hlachboaKl, and (he childt'eii can ihcii discuss the vanous 

shapes and Iheir usefulness. 


appetising than raw meat. They have, of course, 
no oven to use, nor arc there any dishes on which 
to put the meat when it is cooked. 

When the meal is ready the whole family 
gathers round tlie fire inside the cave for a feast 
They sit on their haunches, pick up the meat 
with tlieir hands, and pull it to pieces with their 
hands and teeth. TheyJiavc no plates, noi forks. 
Anything that they do not like or that they 
cannot cat they throw down on the floor of the 
cave. 

As they sit round the fire after the feast Nean 
tells the story of the hunt and of the dangers 
of tlie day. He has not many wo ids with 
which to tell liis story, but he ekes them out 


dried their eyes and set to work to provide him 
with all the things that he would need in his new 
life. They dug a sliallow grave in their cave and 
laid his body there. Beside him they laid joints 
of meat so that he should feel no hunger on his 
long journey to the next world. They thought 
that he would be sure to hunt in the next world 
in the same way that he hunted in this life, so 
they put his best weapon near his hand and 
many more tools with it. Under his head they 
placed a pile of flints to make a kind of pillow. 
Perhaps they thought he would need flint to 
make lum.scl[ more weapons. 

Those Cave Dwelleis were the fust people to 
bury their dead with a caie that showed that 
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lliey thought llial Ihcir dcaii fnciuls were alive 
in some other world. It is very foitiiiiate lor 
us that they had this belief, bccau.se it is from 
these burials and from wliat people liave found 
in eaves that we arc able to learn how the cave 
men lived. 

Activities 

Let the children visit a cave, if there is one 
in the neighbourhood. Let them observe the 
roof, the floor, and then discuss its suitability 
as a dwelling. This will lead to the idea that men 
would in course of lime want a better home. 

If practicable, let the chiklrcn, in their spare 
lime, make a cave with big stones in the play- 
ground. Outside tile cave let them represent tlic 
fire and the riibbisli hcaji. 

Let the childicn make a model of the cave 
dwellers' surroundings in the large sand tiay. 
The cave should be built up of large stones. 
Dried mos>s will represent grass, a groove 
covered with silver paper the stream, and small 
pebbles weapons. Let one of the children cut 
out the shape of an animal’s skin from an old 
glove, and fasten it dovm with twigs to represent 
the skin sir etched to dry. Other children might 
model in plasticine the animals that the cave 
men hunted, while another might dress a doll 
In skins to represent Nean. 

The Later Cave Men 

Centuries passed, and then a new tyjic of man 
ajipcared in Europe. We will call one of these 
men Magnon. He was very tall, about 6 It. 
high, and very well built. He was able to stand 
upright, and his thujnb and finger worked 
together as ours do. He was beautiful to look 
at, and was quite without the overhanging eye- 
brows, the broad nose, and the receding chin 
and forehead that had made Nean and the men 
of his time so ugly. 

Tlie weather was still cold, as we know, be- 
cause Magnon hunted the woolly rhinoceros 
and tile mammoth, creatures which dwelt only 
in a cold climate. It was not so rainy and un- 
pleasant as It had been at the time when Nean 
was living, 

Magnon was a very skilful hunter, making 


fui himself better and more varied weapons 
than any men had made before. He made 
beaiitilul spcais that he could throw at the wild 
horses. Fiist he cut down a branch of asli or 
willow and then rubbed it across a notched flint 
till it was smooth and roimd Then, to make 
sure that it was perfectly straight and true, he 
heated it slowly at the fire and then passed it 
backwards and fonvaids through a round hole 
cut in a piece of reindeer horn. Then he took 
a spear head that lie had already made in flint, 
fitted, it into the split end of the shaft, and 
bound the two together with a leather thong, 
Magnon used his spear to bring down the 
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Woolly Rhinoceros 


wild horse. He and his family were very fond 
of horseflesh to eat. It had not occurred to 
tliem to try to tame the horse and make it 
carry burdens. 

Magnon invented the bow and arrow. One 
day he had made a small spear. In an idle 
mood he tied a leather thong to a pliant piece 
of ash. He stretched tlie thong away from the 
ash stick, and finding that the distance in the 
middle of the thong away from the ash stick 
Was just as long as his little spear he fitted in 
the spcai. Then he released the spear, wliicli 
was ically a big arrow, and the spear sped away 
fartJier than Magnon had ever been able to 
throw any weapon Magnon was greatly de- 
lighted with his invention, and he made for 
himself a number of bows and a supply of 
arrows. When the other lumtera saw this new 
weapon that Magnon had invented they begged 
him to show them how it was made. He agreed 
to this, and from that time the men had better 
success ill their hunting. 

Magnon was also a great fisher. He was the 
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first mini to make a harpooji out of a piece of 
bone. Before he thought of his new plan itkmi 
used to throw spears at fish, and must often have 
been disappointed because the fish that they 
had speared got safely away after all. It 
occiiiicd to Magnon that if he made notches hi 
the side of the bone the barbs would hold the 
fish after it had been speared. lie was very 
gratified when he discovered that he was quite 
right, and that if he was able to spear the fish 
it was unable to escape, Later he thought that 


shallow so that ho would he in no danger. He 
was tiiumphant when he found that he could 
ndc the water on liis log Then he moved his 
position slightly, and fell into the river amid 
the laughter of the onlookers. 

Nothing daunted, he tried many inoic times, 
and gradually learnt so to balance himself that 
he larely fell ovei. 

Next he tiled to guide his rough boat by 
means of his hands. He found this imcomfort- 
ablc, and he often fell into the river. Then one 
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Earlier Method of Making Nferf/cs 

(i) Bone from which spluUers were cut (2) Sharp fliiii tool (3) Sciapei- (.|) Slone pohsher 


his weapon would be more ccitain to retain the 
fish if he made barbs down both sides. 

He was still not quite satisfied for he often 
lost his weapon when he was trying to spear a 
fish or an animal, and this was a serious matter 
because it took Magnou a long time to make the 
weapons he needed, One day he thought of tlie 
plan of making a spear witii a socket. To this 
lie tied the barbed head loosely, instead of 
biiidmg the head to the shaft. This weapon, a 
barbed head loosely attached to a shaft, is 
what is known as a harpoon. 

Magnon in his fishing felt the need for a boat. 
He noticed a log of wood floating on the stream, 
and he pondeicd over what he had seen. Why 
did wood float on the water, while shone at once 
sank to the bottom of the river? One day one 
of these logs drifted to the river bank, and 
Magnon made up his mind to find out whether, 
if he sat on the log in the water be would sink. 
He knew that the water beside the bank was 


day he got the idea of making a rough paddle of 
wood to serve as an extension of his arms, and 
he found that this was much moie convenient. 

One day he had an c.xtra heavy load that he 
wanted to carry to the other side ot the river. 
It occurred to hiin that if he lashed two logs 
together, fastouijig them securely with leather 
thongs, lie would make a bigger boat. Great 
was Ins delight when he di-scovcied that this 
new boat would carry his heavy load, and also 
that it was less liable to capsize than the single 
log that he had used before. After this lie and 
his friends always lashed two logs together to 
make a boat. 

Magnon and his wife Aurig were very fond of 
pictty tliing.s, and they made for themselves 
oinaincnts of various kinds, They specially 
liked to wear shells bccaii.se tliey rvore pretty, 
and perliaps because they believed that the 
.shell.s would bring them good luck, 

Aurig was veiy clever at making jevvelleiy of 
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this kind. She took a sharply pointed flint and 
jjicreed small liolcs in the shells and then 
threaded them to make necklaces and armlets, 
leg bands, and coronets. Sometimes she fast- 
ened shells oil to the skin dresses that she made 
for licr husband Magnon and her cliildien. 

When slie could not get shells she used deers 
teeth, first making patterns outhejn, and sonie- 
times she used fish-bones. She was not satisfied 
with making a simple necklace of a stiing of 
bcad.s, but she worked the beads that .she bad 
made and the shells Into beautiful patterns, 

Soinetimcs .she made pendants by threading 
something believed to he lucky on to a thong of 
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hide. Bangles she contrived by cuttuig a ring 
out of the hollow part of an elephant's tusk, and 
then decorating it. Beads, too, she carved out 
of a mammoth’s tusk, carving them witli her 
dint knife, 

1 1 wes at this time that women fust began to 
sew, and Aurig was very skilful with lier needle. 
Nean and the early cave dwellers had been 
contented to fling the skins of a large animal 
round them, but these later cave men wanted 
clothes that would fit them better. Of course, 
Aurig had no reels of cotton, but she used the 
sinews of wild animals killed by Magnon or 
else narrow thongs of leather. 

Wlien Magnon >vantcd to make a needle for 
Aurig he cut a splinter of bone out of a reindeer 
horn, by cutting a groove on each side witli one 
of hiB flint graving tools. Then he took a scraper 
and shaved down the splinter to the right .shape 
and thickness. Next he polished it. With this 
needle Aurig pierced the skin and then she 
pulled the smew through the holes witli her 
fingers. 

One day it occurred to her that if slic had a 
sharp point at one end of her needle and a 


blunt barb at the other (like a ciochet hook), she 
could pierce the skin with the point and use the 
hooked end like a crochet hook to pull the sinew 
thiough. She asked Magnon to make licr next 
needle in this way, and thanked him veiy much 
when she found out that she could sew far more 
quickly with this new kind of needle. 

Then some time later she suggested to Magnon 
that he should bore an eye with a flint borer 
thiough the head of the needle. There was no 
further need for the baibcd end like a crochet 
hook, for this new needle would cairy the thread 
through at the same time that it pierced the 
skin. 

Auiig was delighted with this quick device lor 
sewing, and she put all hci needles into tlic 
needle case that Magnon had made for her by 
stopping the end of a hollow bone. 

With these quite modern needles she sewed 
the skins together, and put on buttons to fasten 
up the openings. 

Aurig was also very skilful in making baskets, 
which she found very useful for carrying benies. 
For these she gatheied twigs from the willow 
trees that gicw beside the streams. These twigs 
are called osiers or withies. When she liacl 
brought tliem home to her cave, she chose out 
the stronger ones and tied them with sinews in 
position at the centre of the base of the basket, 
and tlien bent them upwards into the right 
shape. Then she chose a thinner, more flexible 
twig and, beginning at the base, she passed it 
alternately over and under (in front and behind) 
the framework that she had made. When this 
osier was neatly woven in she took another and 
wove it over and under the framework in tlie 
same way. 

Note. Let children make for themselves bows 
and arrows and try to shoot with them. Let 
them make a tiny raft using twigs and string. 
Let them make a needle out of a fish-bone and 
use it to sew leather, from an old kid glove, to 
dress a doll. 

The First Artists 

These later cave dwcUevs were the first artists. 
They were very clever at making their pencils 
or graving tools out of flint. They had many 
different kinds of pencils, strong thick ones for 
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drawing on the cave walls, and light fine ones 
for engraving on bone or horn. 

These artists drew on the walls of the caves 
the animals that they saw when out hunting, 
bulls, stags, deer, and bison. Hiuitcis, of course, 
have to watch their quarry very carefully if 
they are to catch and kill it, and thus these 
artists knew very clearly what the animal they 


After long practice tliese artists became so 
skilful tliat they began to use colour and paint 
pictures. When they painted a mammoth it 
seemed as if it was alive from the tlj) of its trunk 
to the end of its tufted tail. Tlic bison and the 
boar looked as though they were just about to 
charge, the icindeer and the red deer appeared 
to be moving in a slow easy canter. Many 
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were trying to draw looked like At fust, 
liowcver, they found it very difficult to draw 
what they saw. They drew the animals from 
the side view so that only two of the four legs 
showed, for they experienced great difficulty 
in making the legs look lifelike. At first tlicy 
drew an outline only, but as they progressed 
they put in a dot for an eye and a few lines to 
represent the longest fur. 

These cave artists were not satisfied with 
portraying the animals standing still. They 
longed to draw them m motion, but this pre- 
sented the most pciqilcxing problems. How 
should they show the movement of the legs? 
One day a brilliant idea occurred to one of them. 
He drew the same leg two or three times in 
different positions, and so gave to the legs a 
fan-like effect. 


modern artists would be glad if they could 
represent animals as well as the.se cave aitists. 

All artist got his icd and yellow colour Jroin 
oxide of iioii and black from manganese ore. 
He ground his colours with a pOvStle in a stone 
mortar. When lie had ground tlic i cds, browns, 
blacks, and yellows, he put them into little tubes 
made of reindeer liorn. 

Wlicn he was about to paint liis picture he 
mixed his colours on a palette made of the 
shoulder blade of an animal, fheu he cngiaved 
an outline and ovci this smeared the soft colours 
imtil they made a soft paste, blending them 
well together until lie had made tlie body look 
round and not flat. Tlieii he took a brush whicli 
he liad made of animals' bi is tics and pul in the 
details. He made deep sliadows so that his 
picture should stand out cicaily, and took out 
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the colours when he wanted to put in a hiRh 
light 

The artist had lor his canvas the walls ol a 
cave which was so dark that he always had to 
paint by candlelight To make his caudle he. 
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A Cave Man’s "Candle" 


first hollowed out a stone about as large as his 
hand. Then lie gathered moss which he pounded 
to powder and. mixed it with the lat of a cave 
bear. This is the kind of candle that the Eskimos 
use to-day. He lighted his caudle with a twig 
from the fire and then, holding his lighted 
caudle in his lelt hand, he painted with his right. 

Caves with walls adorned with these wonder- 
ful paintings are to be found in. various parts of 
France and Spain. Tlierc are tlirec imexpectcd 
features about these paintings. One is that often 
one animal ie drawn over part of another, and 
some arc drawn at an angle from the ground and 
some upside down. It would appear, therefore, 
that the jiaintings were not made with tlie view 
of decorating the eaves. 

The second strange feature about the paint- 
ings is that they are rarely found near the 
raoutli of the cave, but almost always far in 
and very often in almost inaccessible spots. To 


paint the pictuics the avtists must have scram- 
bled over almost impa,ssable obstacles, and have 
risked their lives in climbing to great heights. 

A third charactciistic of some of the paintings 
IS that the animals have a heart painted in the 
right spot ill the body, and arrows leading to it. 

AU these facts taken together led modern 
people to suppose that aitists drew the animals 
as ail aid to the hunters, and this idea is borne 
out by the discovery made inside a cave at 
Montespan. On the floor are thirty clay models 
of horses, three huge lionesses, and in the centre 
a life-size model of a bear with a young beai 's 
head in Ins claws, AU over the models are the 
marks of spears, Hunters came here to stab 
the.se models of bears, Jioping tliat in this way, 
and pcihaps by the aid of magic words spoken 
by a magician, they would he successful in their 
bear hunts. 

The same idea of aiding their hunting may 
liave been in their minds when they engraved 
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A Cave Man’s Dyawing of a Mammoth 

fish on a harpoon or deer on the handle of their 
dart throwers. 

The cave artists made a few models of thin 
men and very fat women, but they are vciy 
poor. No trouble was taken to make the faces 
at all life like, and this vv.is perhaps omitted in 
case some enemy should got possession of the 
statuette and use it to bring harm to the original. 


THE NEW STONE AGE IN BRITAIN 


At the time when the cave artists were draw- 
ing their marvellous animals the climate of 
Exirope began to change. Never again was it 
very hot as it had been at the time of the earliest 
mwi, neitlicr was it ever so cold as it had been 
when men first took to living in caves, nor did 
it again vary so much as it had done during the 
thonsajids of years that men had dwelt in caves. 


At the time when the New Stone Age men 
fust came to Britain the climate became tem- 
perate, that is, much the same as it is to-day. 

With the change of climate there came a 
change in the kinds of animals who dwelt in 
Britain. Some died out, wliilc the reindeer and 
others went farther north to the type of climate 
that they preferred. New animals took their 
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place ! llic wolf, the brown bcar^ the wild Iwar, 
the fox, tlic badger, and the beaver. 

Britain at this time was covered at all the 
lower levels with dense forests. Willows, elders, 
and birches grew in the valleys which were 
marshy. On the drier soils oaks, aslies, yews, 
and Scotch firs nourished, with an undergrowth 
of dense hazel thickets. Bdbciries, cranberric.";, 
and heather covered the windy moors, In 



Fig. 24 

Map Showing Probable Coastline of N.]V. 
Europe in the Old Stone Age 


the Downland valleys grew the yews and j iini- 
pers, but the tops of the Downs were then as 
now covered with shoi t grass only 
To Britain at tins lime came a new race of 
people whom we call the men of the New Stone 
Age. Tlicy were daik-skinncd, lithe, and wiry, 
and of short stature, No one knows with cer- 
tainty where they came from originally, though 
we know that they came heie from Asia, some- 
crossing to Afiica and then reaching the British 
Isles Iiom Spain, Italy, and France and vSomc 
coming across Europe, The sea had alieady 
invaded tlie land and the English Channel 


separated Eiiglanil and Fiance, and the Irish Sea 
came between Great Britain and Ireland. 

The New Stone Age men made their settle- 
ments on the high land in Britain, on the Noith 
and South Downs, the Chiltcrns, the East 
Anglian Heights, the Cotswolds, the Doiset 
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Heights, the Mendtps, the York Moors and 
Wolds, Dartmoor, Exmooi, and in some parts 
of the Penniiics and ^^^alcs 

The New Stone Age people made their camps 
on the higher land because wild beasts abounded 
in the hirests below. The position also afforded 
a better defence against enemies 

The camps, or forts, winch they made on 
these heights arc all connected by trackways, 
which liavc been called “The Giceii Roads of 
England.” One of these, the Ridgeway, came 
from the Fenland along the Chilterns to the 
White Horse and the Mailborougli Downs 
The TIarroway came from Cornwall through 
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to the Tlia-itics list nary The I il- 
griins’ Way along the soutlioin slopes of the 
North Downs was a tliivd. These trackways 
meet at Stonchcjige on Salisbury Plain, the 



Interior oj Neiv Stone Age Hut 

district whicli in the New Slone Age was tlic 
most important part of Britain. 

Perhaps the most famous of all these forts is 
Maiden. Castle near Dorchester in Dorset. It 
stand.s four hundred and thirty feet above sea 
level on the summit of a large Down. Its 
defences were later enlarged by the Iron Age 
men to a circumference of nearly two miles. The 
tops of the Iron Age ramparts sbll stand some 
fifty feet above the ditches. In parts most open 
to attack, the Iron Age ramparts stand three, 
four, or five deep, one behind and above the 
other. 

The New Stone Age men wlio made the 
smaller foils rvith an enormous amount of hard 
woik, patience, and foresight made them 
largely to keep cattle from straying. The torts 
were not then places of refuge to whicli men 
retired when threatened by their enemies. They 
were villages in which men spent their lives. 
These fortified villages were, therefore, like the 
wnlled market towns of the Middle Ages, coni- 
manitics which in unsettled times were glad of 
the protection of ditch and rampart. 

Some of the camps were manufacturing vil- 
lages, such as the fortified camp at Cissbuty in 
Sussex. Others seem to have been centres for 
the storing and selling of the grain that was 
grown on the terraces below the camps. 


A New Stone Age Fort 

Let us pay a visit to one of these forts while 
it is being built. 

The chief of the tribe walks in front of the 
others looking for the most suitable spot on 
which to elect it At length he comes to the 
highest point of the chalk Down. He notes that 
on one side the down drops sheer to the plain 
below. He consults the older men of the tribe 
and they decide that this is an ideal position 
for a fort, since tliey are defended ou the one 
side against their enemies by the uatiiic of the 
ground, and they can sec their enemies in the 
distance whichever way they come. 

The chief gives orders that each man shall 
first make himself a hut. 

Among tile men is Bara, who quickly sets to 
work. He takes his spade, made of the shoulder 
blade of an ox, and begins to dig a circular hole 
about four feet deep and ten or twelve feet across 
As he digs he throws up the earth round the 
edge of the hole. His wife, Yama, and the older 
children take smaller spades and beat the earth 
wlTicli Bara throws up until it makes a hard 
wall rising two or tliree feet above the level 
of the soil. Yama is careful to leave a gap for 
an entrance. 

As soon as this is finished Bara goes to the 
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New Slone Age Hut 


nearest spinney to find a suitable young sapling 
to make the roof tree of his little hut. He chooses 
one which begins to branch at the height tlial 
he requires and uproots it. He canics it baeV 
to the jiit dwelling he has made and embeds il 
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in the centre of the floor of the hut, using the 
brandies for the framework of the roof. 

Meanwhile Yama and the children bring in 
osiers, and Yama roughly weaves the roof in 
something the same way that Aurig wove the 
baskets, In the cracks they wedge moss to 
keep out the draught. 

Bara and Yama wore glad when they had 
finished making for themselves a pit dwelling, 
and when they sat round the lire at night Bara 
told Yama that he had seen other kinds of 
houses in those parts of the country in which 
stone was abundant and wood less plentiful. 
They were louiid buildings of stone laid without 
mortar or cement. Each course of stone seemed 
on the inside slightly to oveihang the one just 
below it. In this way the space within the hut 
grew smaller, and a single stone completed the 
top of tlie building. There was a small doorway 
into the house which was closed by the placing 
of a stone in it. These were called Beehive 
Huts. 

When each family had made a pit dwelling 
the chief ordered that a fortification should be 
made encircling the top of the down, and enclos- 
ing within it all the pit dwellings. Again the 
men got out their shovels and their picks made 
out of antlers, and with these they dug a deep 
ditch round the camp. They carried the eaith 
they dug out in baskets to make a rampart above 
the ditch. They left gaps in ditch and rampart, 
to act as bridges for coining and going. 

This task kept them busy for many months, 
but when at last it was finished the chief and his 
tribe felt their cattle were safe. 

Handwork 

1. A Hill Fort Model in clay or damp sand a 
representation of a hill with a fairly flat top 
Round the brow and following the contour of 
the liiU throw up a rough rampait of sand or 
clay. Inside the ditch and on the top of the hill 
represent a number of pit dwclling.s 

2, A Pit Dwelling. Make on the modelling 
board a thick slab of rather hard clay. Dig out 
of it a circular hole of the lequired diameter 
Sccuic a rigid twig with a fork at one end, and, 
after sharpening the other end, wedge it securely 
into a hole in a bit of clay left in the middle of 


the floor of the hut. Place a hearthstone near 
the central pole. Place lengths of twigs at suit- 
able inteivals stretching from the clay to the 
fork of the upiiglit. Weave in and out some 
pliable twigs or rushes and daub over with soft 
clay. 

3, Beehive Hid, Build a beehive hut with 
biicks. 

The First Farmers 

Bara, the New Stone Age man who dwelt in 
the hill fort, was one of the first farmers. Since 
he had horses, cattle, sheep, goats, and pigs he 
was not dependent, as the Cave Men had been, 
on, hunting to provide himself and his family 
with food, though he sometimes went out 
hunting so that he need not kill so many of his 
flocks and herds for food. The tending of these 
animals made Bara very busy. He had to milk 
the cows and the goats, and to sec that none of 
them got ill. The cattle, too, soon ate up all 
the grass near the fort, and then Bara had to 
find some place where there was enough food 
for them. 

Bara had a tame dog to help him. One day 
he had found a motherless puppy, and, thinking 
that its funny ways might amuse his little son 
ill the pit dwelling, he took it home. When the 
puppy was young it often pulled things to pieces 
ill fun, and Bara was angry with it, but as it 
grew older he foimd it very useful. Wlicn 
.strangers were near the dog barked and warned 
Bara of their presence, and thus Bara had time 
to pick up his stone axe if au enemy was prowl- 
ing round the fort When Bara went out 
limiting he always took his dog with him, for 
it proved useful in scenting out where the ani- 
mals were, and ran them down and ictiievcd 
them when they were killed After much care 
Bara trained his dog to shepherd the sheep, 

Bara spent pait of his tunc in growing crops. 
Ill the early spiing he broke up the soil with a 
pointed digging stick. Sometimes he found that 
he must dig the soil and for this he used a pick 
of fimt or an antler of the red deer, and then 
digged with the flat broad shouldci blade of 
an ox. 

When the ground was prepared he took his 
seed. He had so little of it that he did not scatter 
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it broadcast but put each seed 111 carefully. 
Tlien be left it for a while until the corn began to 
shoot up. Then he took a hoc and weeded out 
the weeds. Aiixioiisly he watched the corn grow, 
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for he knew tliat if he had a poor crop he and 
his wife Yama would be short of bread in the 
winter. 

Then at harvest time he took a sickle made of 
flint, chipped to a slight curve, and about 8 in. 
long. With his left liand he took u handful of 
com stalks and cut them off just below the ears. 
He continued to do this till all his Imrvest was 
reaped. 

Later, on a windy day he carried his corn to 
an open-air threshing floor. Tlierc he heat the 
grain out of thchusks with pliable green branches. 
Then, using his bone shovel, he threw the husks 
and the grain into the air The wind carried 
away the husk, and the heavier grain fell on 
to the threshing floor. Then he and Yama stored 
it away in earthenware pots until it was required 
for food or for seed when the next spring came. 

Bara sowed his com year after year in the 
same spot, and he noticed that the crops got 
poorer. One year, for some reason, he had to 
put in the seed in a fresh place He was aston- 
ished to find that he had a far better crop tliat 
year. When, this had happened a number of 
times lie reasoned that the better crop was not 
due to the weather or to chance, From that time 
forward he sowed his seed in n different place in 
two succeeding ycEirs. 

Bara and tl\e other farmers used the slope 
of the hill fort for growing their crops. With the 


liclp of tlicir spades tliey digged the slope into 
ten aces, and on them sowed their seed. 

Miming 

As tlic teacher tells the stoiy let individual 
children come out to act in dumb show what 
Bara did. Suggestions for developing the ability 
of the children in this will be found 111 Volume I, 
page 267. 

The First Bakers and Potters 

Yama, Bara’s wife, and tlie other women of 
the New Stone Age were fai more busy than any 
women had ever been before, for they had all 
the tasks which the earlier women had had to 
perform, and in addition they had many extra 
things to do. 

One of Yama's tasks was to giind into flour 
the wheat which Bara had grown. She placed 
the grain in the hollow of a saddle-backed quern 
and then rolled the upper stone to and fro until 
the corn became flour. Some of the women in the 
liUl fort had a pot quern which was like a modem 
pestle and moitar, and, this was more convenient. 
Often little bits of the stone of the quem were 
broken off and found their way into the flour. 



Fig. 29 
A Pot Quern 


Bara's and Yama's teetlr weic early worn away 
by the bits of stone they had in their bread 
With the flour Yama made bread She had 
no yeast, nor anything else to make her bieacl 
rise, so that it probably tasted something like 
ship's biscuits. When she had made the bread 
she took it to her cooking hearth, which was 
just outside the hut. Yama did not think it 
sale to have her fire lor cooJdng inside the pit 
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fl welling foi fear the loof which was nuuU' of 
wood should catch fire Yama cooked in a little 
pit ill which was a large stone When she had 
something ready to cook she raked the ashes 
of the Are to one side, put down the meat or 
the bread into the pit, covered it over, and then 
the heat of the stones turned the pit into an 
oven and cooked the moat or the bioad. 

Yaina was very clever at making pottery. 
The women of the Old Stone Age had not known 
how to do this, First Yama collected clay fioin 
the river banks, and .sand, She mixed equal 
propoitions of the two together, and made long 
roils of the clay. One or two of these she foimcd 
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A Neolithic Boivl 


into a collar shape and, with one hand inside 
and with the other outside, she giadually 
modelled into shape the top half of the pot, 
more clay being added when needed in rolls. 
She left the half pot to diy in the .sun for some 
hours. Then she placed the top half upside 
down on its liiu and added clay to form the 
bottom half, one hand shaphig inside the pot 
and one out, until there was room for but one 
finger. Then Yama closed the hole and the pot 
was fimshcd, except for the decoration. Yama 
ornamented lier pots with lines arranged ia 
herring-bone fashion, making the marks some- 
times witli her Anger nail and sometimes with a 
stick while the clay was still damp 
After Yama had left the pots to harden for a 
few hours she placed them mouth downwaids on 
the ground, and made a boiiAie of brushwood 
all round them; when thi.s had burnt the pots 
were hardened and ready for use. The nre made 
them black or brown in colour. 


Yama used some of the.se basins for cooking, 
and as they had no handles ,shc had difficulty 
in taking them off the fiic. Yama thought of a 
way to make them more useful. She made a 
hollow moulding betweeu the lip and the 
shoulder, and when she went to take a pot off 
the Arc .she took a pliable green twig, wound 
it round the moulding, and took the pot off 
the Are without burning her hand. The first 
pots Yama made had a loiuiclcd bottom, and 
to make them stand up she put them in hollows 
in the ground. Later she found out how to 
make pots with Aat liottoms which svould stand 
up by themselves, 

Yama fomid more and more uses for the pots 
that she made. In them she fetched and stored 
water and milk. Others she used to heat water 
on the Are and to boil meat. This way of cooking 
meat was nc\v. Others she used for storing corn, 
and others, again, for drinking vessels 

Miming and Handwork 

Let the children act the way in which Yama 
ground Aour, 

Let the children make pots. 

The first method of making a bowl is by 
fashioning a lump of clay into a ball and then 
hollowing it out and pressing the sides to make 
the shape. 

A second method is to let the children make 
a round base and form tiic sides by adding piece 
to piece. 

A third method is the coil method. Before 
each layer is added moisten the top one with 
watei to make it sticky. As the vessel is buiU 
up the coils must be pressed together so that no 
holes aic left. 

Lighting the Fire 

One of Yama’s tasks was to see tliat the Are 
was kept alight She was very careful not to 
let it out, because she did not like having to 
bother to light another. 

Long ago man had leaint to make fiie. We 
can imagine aneaily man who pickerl npa.stonc 
to use a.s a hammer He stuick hard on a piece 
of Amt to shape a new tool for liimself Great 
was his surprise to see a spark Ay. He struck 
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again aaid again, tlcliglUcd and aslonisiicd at 
the shower oi spavhs. 

As it happened he was sitting on some very 
dry moss. The sparks fell on the moss and it 


began to smoulder. He kept up the supply of 
sparks, and there was a fair breeze, Soon a 
little blaze appeared. He found a few very 
dry twigs and set them on the smouldering 
moss. They burnt, and soon there was a little 
Gre blazing. 

His wife come out and was much surprised to 


see a hre in a strange place. He was eager to 
show her what had happened. He made another 
shower of sparks a little way from the fiie he 
had just made, and lighted another little fire. 


Then they both though over what had 
happened, and it occurred to them that they 
had never seen sparks fly from stone before. 
They reasoned that there must be something 
peculiar about the hammer stone that he 
had used on that day . He had picked up, though 
he did not know its name, a lump of iron 
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pyiitcs whicli is commonly found in many paits 
of the world. 

The other people who lived near these two 
fire-makers listened to the talc, and came to see 
the fires that had been lighted. All the women 
agreed that it would be a great convenience to 
them if they could light a fire at will. So they 
and their husbands set to work to find othei 
stones like the one the first man had used. 
After long searching and many disappointments 
tliey all provided themselves with lumps of iron 
pyiitcs, and could light a fire whenever they 
wanted. Baia and Yama still used this way of 
making fire. 

The teacher can illustrate the lesson by making 
sparks by striking steel on a piece of flmt-stonc. 

Tell the children to look out for the sparks 
which sometimes fly fiom the contact of a 
horseshoe with the stones of the road. 

A Visit to a Nezo Stone Age Flint 
Mine and Factory 

New Stone Age men had discovered that 
flints from the depths of the earth could be 
more satisfactorily worked than those picked 
up on tile surface. The three most famous mhics 
worked by the New Stone Age men in Britain 
are at Cissbury m Sussex, at Grime’s Graves m 
Norfolk, and at Brandon Heath in Suffolk. 

Imagine we have visited one of these mines 
and factories. We were taken down the shaft 
which was about 40 ft. deep, and then along tlie 
lowest galleiy, which ran liori/ontal to the sliafl. 
As we passed along wc noticed that the miners 
had left at intervals blocks of clialk to hold up 
the gallery. 

Some of the miners wcic using picks of deer 
horn to dislodge the flints from the chalk in 
which they were embedded Others were 
shovelling with the broad shoulder blades of 
oxen. Some weic using cbipiiing tools made of 
flint, wedges made of deer born, and punches 
foi getting out the chalk. Others biouglit to 
the surface the flint in the form of nodules. As 
it was dark underground the mincr.s used Jittlc 
lamps, Into small liol lowed- out lumps of chalk 
they placed tallow, and dried mos.s for a wick. 

Wlien we had made our tour underground wc 
returned to tlic surface and noticed vaiious 


shallow holes fairly near to the head of the 
shaft wc liad visited. Wc were told tliat when 
the miners had exhausted one mine they opened 
another, and thou threw into the disused mine 
the rubbish got out from the new shaft. 

On the surface between the pits were the 
workshops which wc visited next, Wc saw the 
flint workers take the nodules, which had just 



Fig. 32 

I'hul M inc of the New Stone Age 

(Seclioii shows Ihe layers of flnil and the liinnels 
or 7niMe galler it's at Ihe botioin.) 

been brought up from the mine, and roughly 
shape them by flaking. Old Stone Age flint 
workers continued to flake until the flint was 
finished, but these New Stone Age workcis 
made tools and woaiions with a much bettor 
edge l)y giindiiig and iiolishiiig them. For tiiis 
they used, not a rotating grindstone, but a slab 
of sandstone against which they nibbed the 
tool they wore grinding. 

One of the workers was making an axe W'c 
wont close to him to watch how he was making 
it, since he could make far better axe.s than the 
men of the Old Stone Age. Unlike thoin, he 
knew how to make an axe with a handle. First 
he found a .stout stick and then he made a slot 
in it near to one t*iicl- Next ho took the axe 
head, which was already polishc-d, and insoitcd 
the .smallei cud into the slot ami pushed it 
tliiough tli(‘ slot as fin as it wouhl go. When it 
was used caih blow wedged tlu* head still more 
clo.sely into the liaiidle. 
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Near him was aiU)lli(*i‘ worker wlui was niak- ii hoc, and were useful foi tilling the soil and 
iiig an axc in another way. Sonictiiues he was foi the making of dug-out canoes, 
lucky enough to find a stone with a hole in the Some of the woikcis made weapons. Battle 
middle. If so he gave it to someone to grind axes were made in tlic same way as liammcrs, 
and polish. Then he slipped a stick through the but they wcie made with larger dints and 
hole and had a splendid hammer. Usually, with bigger handles. Others were binding long 
however, lie hud to make a Jiolc in the stone, flakes to the end of long shafts to make spears 
He put .some gritty sand on top of the stone and and javelins, while others were working little 
then bored a hole with a stick or a hollow bone, arrow heads 
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How Nm Stow Age Axes were Made 

When he had bored about half way tlvrougU he 
turned the stone over and began boring from 
the other side. This way of making axes took 
a long time, but workers in those days did not 
mind spending time. 

These axes were used to cut down trees and 
do all the rough carpentry. We were told that 
before the time when this kind of axe bad been 
made carpentry had scarcely been possible, for 
the rouglily chipped flints were not very useful 
for cutting wood, but these new axes would cut 
the softer woods such os spruce and fir. 

AnoUier worker was engaged in making adzes 
He took the properly polished flint and fitted it 
at right angles to tlic handle. Any branched 
stick could be used, and the flint was bound to 
it by hide thongs. These adzes were used like 


Practical Work 

With twigs, stones, and string let the children 
make the weapons and tools described, and with 
clay model the tools and weapons. Encourage 
them to use these lessons as material for their 
make-believe in playtime 

Lake Dzoellers of the New Stone Age 

Some of tlic people of the New Stone Age 
lived, not on the heights, but in the midst of 
lakes. They chose this position, which seems 
strange to modern [leople, so that the surromid- 
iiigwatcrshould protect them from their enemies. 

In the middle of the lake was some marshy 
ground which was not suitable to live on until 
the men had strengthened it. They gathered 
brushwood from the neighbouring fore&ts, and 
when, they had large quantities they covered 
the marsh with it. Then, with their stone axes 
they shaipened pointed piles out of stiaight 
branches, and drove them firmly into the marsh 
to hold the brushwood in place. Then they 
spread smaller branches and brushwood on top 
of the platlomi they had made, and upon this 
they put earth. Thus they made a floor raised 
well above the level of the lake. 

On this floor the lake dwellers built their huts. 
First they set up upright poles. Then they wove 
withies in and out of these uprights. To keep 
out the draught they covered them with mud 
from the lake. 

For thatch they used rushes which they had 
cailicr gatliered fioin the lake side and diied 
in the sun, or else they cut tmves from the 
neighbouring fields. 

Wlien all the huts had been built the men of 
the little community made a palisade all round 
the little settlement, and thus they felt safe 
from their enemies. 

These men often used a boat. They had rafts 
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made of two or more logs tied togetliei, as tlie 
later Cave Men had. 

It chauccd that one day one of the lake 
dwellers could not And any of the rough boats 
usually ill use. Ho saw near the river the trunk 
of an old tree lying on the ground. When ho 
reached it he was disappointed to And that it 
was a willow tree hollowed by decay. He 
decided, however, to risk crossing on it, since 
nothing else was at hand. 


One, more thoughtful tlian the rest, suggested 
that they must hollow out the tree trunks for 
themselves. When the others asked how this 
was to be done lie replied. "Bum out the centre 
till it is roughly the shape you need, and then 
smooth out the inside with an adze.” 

All praised liim for this idea. Tliey set to 
work in this way and made dug-out canoes. 
After many trials they all decided that the boat 
was less likely to capsize if its base were flat- 
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He sat down in tlic hollow of the trunk and 
made a very good passage to the lake dwellings 
without capsizing. Afterwards it occurred to 
him that this was perhaps due to the fact that 
he had used a hollow tree trimk. He .spoke of 
the matter to the others m the little settlement, 
and they each tried it and came to the cojicliision 
that a hollow tree made a better boat than two 
logs tied together. 

The men of the settlement then searched for 
all the hollow tree trunks in the neighbourhood. 
When they had used u]i the supply they dis- 
cussed what they could do to provide them- 
selves with more. 

4 -(15,366)) 


tened. Those dug-out, Aat-bottoined boats were 
used in Britain until the coming of the Romans, 

Handtvork 

Set up a model of the lake dwelling in the 
sand tray Blue paper will represent the lake. 
The children can model in clay dug-out canoes. 
The teacher can make a few models of dng-out 
canoes Irom halves of corks. (Figs, ji and 76.) 

Barter — the First Traders 

It was m the New Stone Age that tiade began. 
In the Old Stone Age eveiy family took it for 




THK rRACTlCAl> JUNIOR TEACHER 


grarttcd that it must supply all its needs. The 
Ne^v Stone Age people had more needs and they 
had be^uti to specialize in their work. 

For example, some men, the most adventurous 


and some horns that the flint workers could use 
for picks in the flint mines, they journeyed to the 
flint iactory and there gave the skins and horns 
in exchange for the weapons that they needed. 

In the same way the farmers 



needed tools whicli wcic better 
than they could make, and 
they took with tliem corn and 
offered it to the flint workers 
in exchange for axes and adzes. 
No doubt it Was sometimes 
diflicult to work cut an exactly 
fair exchange, 

Note, The children will cosily 
nncleistand the principle in- 
volved in bai tei', smee they 
barter one cigarette card for 
another. 

The Bitrial of a Chief 

The Chief of one of the hill 
forts had just died, and since 
the New Stone Age men be- 
lieved that there was another 
life after death, the men of the 


^ 10 . 35 


tribe dwelling in the hill fort 


Pile Dwellings used io^day in the South Pacific 
Islands 


were determined that lieshould 
be buried as was right and 


proper. 

ones, spent almost all their timeinliunting, ajtd After long discussion the men of the hill fort 


thus they got more meat tlmn they required, 
and more deer horns than they could make use 
of. The wives of tlic hunters cured the skins, 



and they found that they had skins to spaie. 

However, a faniily of hunters needed the corn, 
and the cattle which the men who were farmers 
produced. The hunters, therefore, took with 
them the horns and skins which tliey did not 
need and offered them in exchange for wheat 
which they wanted for bread. The farmers 
were very glad to buy the skins and horns and 
everything else that the hunters had to sell 
because they were far too busy tilling the soil 
and tending the animals to have time to go 
often on hunting expeditions. 

The hunters had need of weapons, spears, and 
swords, and they knew that they could got 
better ones from the flint workers than they 
could make themselves. Taking witli them, 
therefore, some skins that were already cured 
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decided that nothing less than a chanibeicd 
barrow would be suUable, 

Tlvc making of this barrow took the men a 
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very long time, First they set to work to erect 
a pile of stones soiTictliing like a dolmen (Fig. 37). 
Tlien they made a passage 10 or 15 ft. long and 
about 4 ft. wide made of large upiight stones set 
beside each other and loofed with great stone 



slabs. This was a very difficult and lengthy task, 
but they spared no pains to do honour to the 
chief. 

When the passage was finished they heaped 
earth Over the whole. 

The grave was then ready for the chief. His 
body was reverently carried in procession to its 
resting place at the end of the gallciy, 
and beside it they placed food and 
weapons so that the chief might have 
all that he needed most in the uev/ 
life. Then they closed the door with a 
block of stone. 

Finally, all round the edge of the 
barrow they set up a line of upright 
stones. The entrance to the tomb was 
marked by two huge stones as door- 
posts with sometimes a third as lintel 

In later times people forgot how to build the 
long barrows, and made only a small chamber, 
a dolmen, or cromlech, covered with eaitli. 
A dolmen was made with three or four large 
Upright stones with a cap stone as roof Then 
the body of the cliief was placed in the dolmen 
and the whole covered with a mound of earth 

These burial places, dolmens and long hai rows, 
are to be found on the lull .sides not far from 
the hill forts. The dolmens in the course of ag-es 


have often lost all their covering of earth, and 
the stones stand in a lonely field looking like a 
great stone table. Sometimes a single standing 
stone is to be seen. This is called a menhir It 
may mark a burial place, or it may have some 
religious meaning. 

Handwork 

Let the children model in day a dolmen, the 
exterior of a long barrow, and a menhir. In 
the sand tray let the class set up a scene to 
represent the binial customs of the men of the 
New Stone Age. 

Stonehenge 

The most famous of all the religious monu- 
ments which men made first at the end of the 
New Stone Age and lebuilt at the beginning of 
the Bronze Age, was Stonehenge on Salisbury 
Plain. Let us pay a visit to it to-day. 

We cross Salisbury Plain and strike first an 
avenue on each side of which is a ditch and a 
bank. We pass along this avenue, notice a large 
solitary pillar, called the Friar’s Heel, and come 
to a shallow circular ditch and bank about 
300 ft. in diameter. We cross this and come to 
the first circle of stones. 

The outer circle of stones originally consisted 
of thirty huge stones standing over 14 ft, high 


Fig. 38 

Stonehenge as it is To-day 

by 7 ft. wide, and 3^ ft. thick. On top of these 
were placed stones which we call lintels. Each 
one of these was hollowed out on its inner side 
to nt into tenon-s which jutted out of the top 
of the upriglit stones. 

Within this circle was anotlier of smaller 
stoiie.s, blue in eoloui , without lintchs on the top 
These stones were brought from South Wales, 
Within this weie five magiiifieent trilit lions 
arranged in a honseshoe plan, Each tnlithon 
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consisted o-f twu ii])[ jglit stones and one lintel. 
The mightiest ol the triUthons, the one that iac(s 
ns as wc enter tlic circle Iroin the avenue, is 
31 It. Irom the ground to the midersidc ol the 
stone on top 

Within this stands a row of smaller single 
stones also in tlic shape of a horseshoe. 

In front of the niiddlc of the mightiest trilh 
tlion is a Hat altar stone. 

Wc do not hnow with ccitainty how men used 
the temple they liad built, but we can be sure 
that it meant something of very great impor- 
t«aucc to them or they would not have taken the 
ciiornions amount of trouble necessary to find 



was a temple for the worship of the sun, with 
whose movements the men of the New Stone 
Age were well acquainted, 

Another interesting point is that near to the 
various stone circles which arc to he found in 
many parts of Britain and Western Europe are 
long barrows. It has, therefore, been suggested 
that the stone circles have some connection 
with the ivorship of the dead. 


,<!f ^ ^ ^ - 




a 


\ 


\ 


l‘iG, 39 

Imaginary Uoconstruciions of Stonehenge' 


<Sj / 

^ vr 
\ 'Q 

»a « t 
fh ® c 

\ ^ 'rtcs -> 0 

'V* / 

<Q> ® a, ® ^ x</ 


<??' 
fl » P.' 

fl ' d 

0 ® 



the big stones and to work them into shape with 
the stone tools that were all that they had. 
Next they had the dilhculty of bringing the 
stones to Stonehenge, and that probably without 
the help of wheels. Finally, they had the task 
of setting up the huge stones in position, which 
proves that they had an elementary knowledge 
of the laws of leverage. (Sec .Science oe Every- 
day Life, page B63,) 

It is on interesting fact that if anyone were 
tq stand on the altar stone at dawn on Mid- 
siimmer Day, look towards the Friar's Heel and 
then gaze beyond, he would find hiinsell gazing 
at the rising bud as it came above the horizon. 
From tills fact people have supposed that tins 


Others, again, think that tiic stone circle 
represents a place ol meeting for the folk of the 
neighbouring camps. It is a striking fact that 
these stone circles are to be found at the meet- 
ing place.s of the upland trackways- 
In the New Stone Age there are no wonderful 
drawings such as the Cave Men made, but 
instead there are these impressive temples. 

Handwork Exercise 

With bricks the cliildrcn can set up a model 
ol Stonehenge, and they may be encouraged to 
make, at school and at home, clay models of The 
New Stone Age woisluppois. 
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THE BRONZE AGE IN BRITAIN 


Even before men in Britain weie using broiue, 
Great Britain was separated fiom tlie Continent, 
and Ireland was sepaiated from Great Britain, 
The climate was practically the same as it is 
to-day. The animals and the trees vvcie the 
same as they had been in the New Stone Age, 

No one knows for certain where the Bronze 
Age men wlio settled in Bntain came from, but 
it is likely that they came hero from Brittany 
and other parts of Fiance. 

Again, we do not know how or when they 
first came, but probably they arrived in small 
groups at different times, and settled down 
without much fighting alongside the New Stone 
Age men 

There was a difference m appearance between 
the New Stone Age men. and the Bronze Age 
men. The former were wiry, dark, long headed 
men, while the latter were stalwart, dark, bioad 
headed men. 

In many ways they lived like the New Stone 
Age men. They dwelt on the heights and used 
the same forts or made others like them. They 
travelled along tlie same trackways fiom fort 
to fort. They had the same kind of religion for 
they, too, used Stonehenge and the otliei stone 
circles that dotted the high ground. They 
buried tlicir dead with great care, but instead 
of raising over them long bairows, shaped like 
hall a pear, they made round barrows, on wliicli, 
on the whole, they spent less time and care. 
What cliicfly distinguished them from the men 
of the New Stone Age was their knowledge at 
the use of bronze. 

The Finding of Copper 

Once a man named Gard was travelling far 
from home. At night he gathered together some 
large stones, and on them Imvlt his hre and 
cooked his evening meal. Then lie went to 
sleep waking at intervals during the mglit to 
keep his fire alight. 

In the morning, when he was just about to 
cook his breakfast, ho noticed that something 
was gleaming ruddy yellow in colour among 
the embers. He let the fire out, hacked the 
yellow stuff away from the stones with his stone 


axe, and earned it away, wondering what it 
was. 

Next time he had occasion to tiavci that way 
exactly the same occurred. This time he noticed 
that the luddy yellow stuff, before it got cold, 
was liquid like thick water He built another 
fire and put a bowl underneath to catch the 
liquid. Great was his surprise when he found 
that the ruddy yellow liquid, when cold, took 
the sliape of the bowl, He had accidentally 
found out how to make and .shape copper. 

He returned to lus family, and biouglit them 
to settle in the spot, so that he could make 
further experiments, for it occurred to him that 
he could make tools and weapons in tlie new 
substance more easily than the flint worker 
could make stone weapons He made a number 
of moulds of stone in the shape of an axe head, 
He then melted the 01 c and pouied it, in its 
molten state, into the moulds. When the metal 
was cool he took out of the moulds a number of 
axe heads with far better edges than any axe of 
stone had ever had 

After tliis Gard was always busy He could 
never make as man^^ weapons and tools as he 
and his neigiibours needed. He made axe heads, 
spears, swords, clusehs, and awls. 

Card's neighbours had no money with which 
to buy his weapons and tools, but they gave in 
exchange corn and other things which he needed 
and they liad to spare. Gradually the news 
spread that Gard was making tools and weapons 
that were far more useful for cutting down trees, 
making huts, and doing all other things than 
the stone weapons had been Traders, therefore, 
came from afar to buy them in large quantities 
to sell again in the districts where people did 
not yet know how to ivork copper 

ilore and moie people Icaint how to make 
copper goods, and gradually men gave up using 
their .stone weapons and tools, and used copper 
ones instead. 

A Visit to a Copper Mine 

After the discovery Lluit co]»j')ci was u.seful 
for the making of weapons and tools, men 
seal died Britain to disiovei whore cojqior was 
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to he found. They discovered it in Cornwall, Others are employed in ciushiiig up the rock 
Cardiganshire, Anglesey, and Deihysliire, but into small fragments with mullers in mortars, 
the b^t district for their purpose was Cornwall, Others arc grouped round the smelting fur- 



Fig. 40 


The Bronze Age 

becausetinalso was found there, and hixinip. Age nacc. This is a shallow pit about i ft. iu dia- 
men early discovered that nine parts of copper meter. First the men fill it with charcoal, that is, 
mixed with one of tin made a metal, bionze, with wood partially burnt. This they set on 
that was bettci adapted to their purposes than fire. Then they fling a ficsh layer of charcoal 
pure copper. ^ qu top, and ou this throw some pieces of copper 

Tu'day we will visit a copper foundry. Some and tin ore whicli has already been pounded 
of Uic men arc busy mining for the copper, small in the moitars. On tliis they put more 
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charcoal, and then on that more copper and 
tin 01 e until a heap of ore and fuel rose above 
llie hole. As the wind blew the fire burnt moie 
brightly, and the metal in the ore melted and 
ran into the pit below. When all the ore was 
smelted the fire was raked away and the hot 
bronze was disclosed. 

Then the men got tills out of the pit before 
it went hard and cold, and broke it into lumps 
called ingots. The lefuse after the copper and 
tin had been extracted, the slag, was thrown 
aside. 

One of these foiuidries has been found in 
Anglesey. The floor is still strewn with slag, 
the mullers and mortals for ciushing the ore, 
and the other remains of the smelting furnace. 

To these foundries came the traders who 
bought the bronze ingots by barter, giving 
something in exchange for them. The traders 
sold them again to the bronze smiths, who, 
in return, gave them some article that they 
wanted.” We know this because these ingots, 
the bronze smith’s tools, and unfinished imple- 
ments have been found far away from the 
mining districts, 

The Bronze Smith 

Wlicn the bronze smith wanted to melt the 
ingots of bronze he had bought from tlie trader 
he built a charcoal fire above a clay crucible, 
and flung pieces of metal upon it- As the metal 
melted it trickled down into the crucible. He 
poured the molten metal into clay moulds 
already prcpaicd, and shaped to form axes and 
spear licads. This method of casting it in open 
moulds could only be used foi flat implements 
such as knives. 

One day it occurred to the bronze smith that 
two open moulds held face to face would make 
a closed mould with winch he would be able to 
cast in the round. 

Then a particularly' clever bronze smith 
thought of a way of casting so that the shaft of 
the spear would fit right into the bronze. He 
did this by making the mouth of the mould 
larger and circular. As lie poiiicd the molten 
metal into tlic mould he held a small clay core 
within the mould by means of a bit of wire. 
This clay core was the same shape and size as 


the shaft. When tlic spear head was cast the 
clay core was scooped out of it, leaving a socket 
m which the shaft could be inserted. 

As spear heads increased in size they became 
too heavy. Then an iiigeulous bronze smith 
thought out a way to make the whole of the 
bronze work hollow. 

Toward tlie end of the Bronze Age certain 
articles began to be made by another method. 
The smith beat thin plates of metal out until 
tliey were thin enough to serve his purpose. 
Then he cut the bronze into shape and bent 
and riveted it together. In this way hollow 
vessels, such as cauldions, wcic made. In this 
way, too, the circular shields, called bucklcis, 
were made. They have a large central boss 
surrounded by raised concentric rings and lesser 
knobs or studs. This decoration is done by 
hammering (See Fig. 76 (6),) 

Handwork Exercise 

Modelling 111 clay the various weapons 
and tools that the bronze smith made will 
provide scope for both clumsy and dexterous 
fingers. This may lead up to a discussion of 
the obvious diffeicnccs of method imposed by 
various media. 

The First Spinners and Weavers 

In Britain it is likely that before the Bronze 
Age people did not know how to spin and weave, 
tlirmgh in some parts of luiiopc this ciaft was 
known in the New Stone Age. 

Wlieii the fanner cut the wool off tlic lambs' 
backs in spring, and when he killed a sheep, he 
brought the wool to hi.s wife. Her first task was 
to wash the wool, and her next to dye it. To 
dy'c the wool she Ijoded some vegetable substance 
with the wool in her bronze cauldron. 

Ne.xt slic teases the wool, using teasels to 
make the wool fluffy (Cf. Fig. 8 ) Then .she oils 
it and cauls it For cartUng she has special 
implenient.s rather like two buttei pats witli 
nails stuck througli them. She puts the wool 
on one of the cards anrl then \)ulls tire other 
card across it. After c.iuhng the wool i.s ready 
for spinning. 
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Tf) sf>in, slie first bunches the carded wool on 
to the top of a distaft, which is a piece of stick. 
Slic slicks the lower end of the distaff into a 
band that slic wears round her waist. 

Then she takes a spindle into her left hand. 
A spindle was a piece of wood about i ft, long 
and I in. tlilck. At one end was a notch wliicli 
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made the spindle look something like a crochet 
hook, Toward the bottom of it was a rounded 
clay weight, called a whorl. 

The spinner draws a little thread from the 
distaff and fixes it on to the spindle. Then she 
gives the whorl a little flick with her fingers 
whidv sets it rotating. As it rotates the weight 
of the whorl carries it to the ground, and the 
twisting motion makes the wool into yam. When 
it reaches the ground she picks up the spindle 
and winds on to it the thread that has been 
made. Then she repeats the operation time 
and time again till the spindle is full, 

Wlicn she has made all the wool into spun 
yam in tliis way her next task is to weave it 
into cloth. 

First she makes her loom out of two straight 
branches of trees which have a convenient 
forking at the top. These she sets up with 


another branch resting on top of them. She 
then takes long threads of yarn and passes them 
over the top of the frame, and at tlie bottom 
she attaches to the threads weights which serve 
to keep these warp threads properly stretched. 
She takes as many of tliese warp threads as 
will make the cloth the width she requires, 

Then, taking a skein of yarn in hoc right hand 
and picking up the warp threads one or two at a 
time with her left hand, slic passes the weft 
thieads through fionr side to side over and 
imdcr tlie watp. After every two or three rows 
sire takes a wooden lath and beats the weft 
threads up so as to make the cloth compact, 

Wlien the piece of cloth is woven her next 
business is to make tlie clothes for herself, her 
husband, and her children. Probably she does 
not shape the garment much, but she has bronze 
needles with which to sew, bronze buttons with 
which to fasten gaiments together, as well os 
bronze pins and brooches for fastenings. 

Men and women of the Bronze Age gave much 
thought to their personal appearance. Men 
shaved with lironze razors, and both men and 
women wore necklaces, car-rmg5, finger rings, 
bracelets, armlets and pendants, twisted metal 
collars called torques, and crescent shaped 
collars. Tliese articles of jewellery were made of 
gold, copper, bronze, ivory, jet, amber, glass, 
and bone. Women dressed their hair with 
bronze pins and slides. 

Actwities 

Weaving may well be introduced to the cliU- 
dreii by the teacher bringing small pieces of 
coarse canvas, sacking, or licssiaii so that the 
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children, by unravelling it, may discover how 
it is made. 

If they are then given a lew strands of wool 
or Taffia they can try to make a mat. They will 
quickly lay out the waip threads, but when they 
attempt to thread the weft in and out they will 
find that the warp threads slip about, and that 
they cannot bring the weft threads closely 
together without displacing what has been 
already done. 

One of the children may then think of tying 
the warp threads round something such as 
lulers or sticks The loom is still not rigid, and 
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the next advance may be to add two sticks at 
the side so that a jiarallelogram is formed. The 
children next find that they cannot remove 
the work liom their fiame without injuring it. 

Finally, the idea may be evolved that card- 
board looms with notches cut at regular dis- 
tances to receive the warp threads satisfy their 
requirements, In course of time the class will 
reach the conclusion that putting the weft in with 
the fingcis alone takes a long time. One of 
the children will doubtless icmembcr that her 
mother uses a darning needle This will lead on 
to the idea of a shuttle, which can llien be made, 


THE IRON AGE IN BRITAIN 


About 800 to 700 n.c. the first of the Celts 
came to Britain from Gaul, as France was then 
called. We call them the Goidels, and we believe 
that they came a few at a time and settled down 
fairly peaceably with the earlier inhabitants. 
They came toward the close of the Bronze Age, 

About 400 D.c. another invasion of the Celts 
began. These were the Brythons, vvho came 
from Gaul, and who gave their name to Britain. 
They appear to have been very warlike, and to 
have conquered the country district by district. 
It was they who brought the use of iron into 
Britain. 

Then, about 200 n c, there came to Britain 
tribes of the Bclgac, the most warlike people of 
Gaul. They conquered the south and south- 
east of Britain, and then settled down to culti- 
vate it. They were not purely Celts, for while 
they used the same language as the Br3dhons 
they had more northern blood in them. 

The coming of these peoples to Britain is of 
great interest because their speech is akin to 
our own, whereas we have no record of the 
speech of the previous inhabitants of Britain. 
The Goidels spoke a language which is the origin 
of Gaelic, Manx, and Irish. The Br3dhonic 
language is the origin of Welsh, Bieton, and of 
the Cornish language which has now died out. 

In appearance these Celts were tall and mus- 
cular, but rather loosely built. Their eyes were 
blue, their skin fair, the head long and covered 
with untidy yellow 01 reddish hair. They 
shaved their beards, but grow long moustaches. 


The Discovery of the Use of Iron 

During the Bronze Age men probably dis- 
covered that iion was a metal somewhat like 
bronze and that, when it was heated, it could 
be shaped just as bronze was shaped. They did 
not, however, value iron much because it was 
softer than bronze, and not so useful for the 
making of cutting and piercing iinplcmcuts. 

Tlien perhaps by chance it happened that a 
man who had been hammering a piece of red 
hot iron let it fall into a vessel full of cold water. 

He was angry with himself for his clumsiness, 
because he thought that he would liave to heat 
up the iron again and hammer it into shape 
once more. He put his hand into the water, 
brought out the piece of iron, and found that 
it liad suddenly become extremely liard. 

First of all he was pleased because the diji 
into cold water had not spoilt his implement. 
Then he was still more excited because by chance 
he had found out a way to treat iron that would 
make it more suitable than bronze foi all tools 
and weapons that needed a good edge or point. 

From tills time forward iron was mined in 
Sussex, in the Forest of Dean m Gloiiccstcr- 
.shirc, and at Hnnsbiiry near Northampton. It 
was smelted in much the same way as copper. 
The furnace was a shallow conical hole in the 
ground, in which a fire was lighted, and on it were 
placed alternate layers of charcoal anti ciushed 
ore. The whole was kept at a high temperature 
for some six hour.*; by the bla.st td some rude 
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form of bellows. Tlicn tlio pasty solt lump of 
metal at the bottom ol the furnace was taken 
out while it was still hot and hammered into a 
rough block, 

Traders ImugUt the iron m this rough state 
and sold it to the smiths for them to shape 
into implements and weapons of all kinds. 

Glastonbury Lake Village 

Glastonbury in Somerset is the most famous 
example in England of an early Iron Age village, 


from their village to the edge of the lake. We 
got out of the canoe and noticed the stiong 
encircling palisade the villagers had made. 
Looking closely we saw that they had driven 
stout oak planks into the peat, and then fixed 
to them lioiizontal boards. 

As we walked our guide told us how the village 
had been made He said that originally Glaston- 
bury was an island of solt peaty ground sur- 
rounded by the waters of a shallow lake. To 
make the island fit foi dwellings the settlers 
had first laid down a layer of logs, brushwood, 


Fig. 43 

A VntieY'i Wheel 

This Jn(f8 model £n»i be made in sc/ieol. 
The (ixlc IS a peKholdcr^ to which (luo 
reels are firmly fimed, A wooden or card 
disc »s filled lo ihe top reel by Hath or 
screws. The chaik-box base has a sJH 
Wide owngh for 1h$ nxh and a hole o» the 
boKom ranged for the avle, to keep i( 
Upright. A kmtting needle keeps aAe 
in place hlulltplying wheels {a) cotton 
reel on axle: (6) three discs of card fixed 
With paper fasteners, a square hole al 
centre , aiKi a square axle tapered roinirl 
to pass out of supports Supports for 
driving wheel ns shown. 



It is believed that it was first made about loo 
B.c.j and that it was attacked and destroyed 
about A.D. 50. 

Let us imagine we have visited ancient 
Glastonbury. As we approached we saw a 
man near the edge of the lake on the mainland. 
He was the man who would act as our guide 
on this occasion. Beside him was a canoe 
which would take us over to the island, It was 
about 18 ft. long and was about i ft, deep, with 
a shapied prow and a graceful rise both at prow 
and stem. The guide told us that the islanders 
used the canoe for crossing to and from the 
mainland and for fishing. In fact, %ve could see 
at the bottom of the boat one of the fisliermaii's 
nets, which was fitted with lead sinkers. 

Meanwhile, we had crossed the water and 
reached the landing stage whicli was at the end 
of the causeway that the islanders had made 


and stones. Then to make their huts they first 
laid the floor, which they made of circular beds 
of clay varying in diameter from 14 to 40 It., 
and in thickness from 3 in. to 2 ft. Round the 
edges of the clay beds they had driven posts 
into the layer of bog and brushwood. Tliesc 
posts formed the uprights of the hut walls. Then 
the men had filled the spaces between tlie up- 
rights with wattles, and then plastered these 
smoothly inside and out with clay. In the centre 
of the hut they had planted another post. The 
men had next thatched the roof with reeda or 
straw, supporting it on the wall posts and the 
centre post. In the roof they left a smoke 
vent. 

This peat island of Glastonbury seemed to us 
a strange place to choose for ca village, since the 
building of the huts had been made more 
clifTicult in the soft peat. Our guide explained, 
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The Lake Village 
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too, tlial the floors of the huts were alw.ys 
sulking, so there was constant need to bring 
more clay from the mainland. He added, how- 
ever, that it was a good place to live because 
the surrounding water made the islanders feel 
less exposed to the attacks of foes. 

We went to examine one of the huts more 
closely. Its door posts were made of squared 
timber and the door was made of wood ivith a 
lock and key. The circular hut was floored with 
split vvood boards. In the centre stood the 
hearth, as usual made of baked clay, on which 
a bright fire was burning, the smoke from which 
slowly escaped at the vent hole in the thatched 
roof. Round the walls were low couches stuffed 
with straw, leather or bracken, and covered 
mtlirugs and skins. They served as scats by day 
and beds by night. 

Resting on one of these couches was the hus- 
band, wearing a brightly coloured woollen tunic 
with sleeves, which reached to the tliigli and was 
girt in at the waist. Beneath the tunic he wore 
loose woollen breeches. On his feet he wore 
shotus of raw cowhide worn with, the hair outside 
and gathered in and bound round the ankles. 
He had discarded the large dark woollen cloak 
that he wore out of doors. This he fastened on 
with a brooch on his right shoulder. His conical 
hat tested on top of the cloak. 

Near the fire sat his wife. She'was wearing a 
dress like her husband's tunic, only very much 
longer, reaching nearly down to the ankles. 
She, too, had a big cloak like licr husband’.? for 
use outside. 

She was busy cooking the dinner, Over the 
fire was an iron tripod with a long pot hook on 
which hung a bronie cauldron. At hand on the 
floor were earthenware cooking pots of all shapes 
and sizes, and a pottery colander lor straining. 
Ready for serving the meal she had plates and 
dishes ol pottery as well as wooden spoons, 
trenchers, bowls, and cups. 

Beside the walls of the room stood her wooden 
tubs and buckets and large pans for storing 
grain, jars and bottles with wooden stoppers. 

Away from the hearth sat tlie eldest daughter, 
busily grinding corn For this slie had an up-to- 
date rotary quern. The lower stone was fixed to 
the ground. From the centre of it proiected a 
wooden peg which fitted into a socket in a piece 


of wood fitted across the central hole in the 
upper stone. The upper and the lower mill 
stones were in contact and the corn was ground 
between them, being fed into the mill through 
tiic ccntial hole in the upper stone. The girl sat 
and tinned the upper stone by means of a stick 
fixed in a hole, and the flour came out from the 
sides of the stones. 

The wife and daughter were able to provide 
the famdy with a varied diet. They cooked beef, 
mutton, pork, goat and horseflesh, red deer, 
roe deer, and wild boar. They enjoyed crane, 
wild duck, leal, goose, swan, and ate oysteis, 
trout, and roach. From the corn they made 
baked bread and little cakes sweetened with 
honey. As vegetables they used broad beans and 
peas, and they had sloes, blackberries, dew 
berries, inid eldeiberiies. In autumn they 
gathered hazel mits. 

The guide took us into another hut where a 
man was busy making pottery. Though women 
still made pottery by hand as they had done 
in tlic New Stone Age, by this time a primitive 
potter’s wheel was in use in Britain. The potter 
placed the clay in the centre of the wheel, and 
turning the wheel with the one hand he shaped 
the soft clay rvith the other. By this means lie 
was more sure of making the pottery tine in 
shape than if he made the pottery by hand 
In. his hut there were far more pots than he 
needed, and our guide told us that they were 
for sale. 

In another hut a carpenter was at woik 
surrounded by all his tools, He had an axe and 
an adze, a chisel for planing, a draw knife, 
gouges for cutting grooves and holes, punches 
and awls, and a wooden mallet, Close at hand 
was a file and lasp for sliaipcning his tools. 

At the moment lie was busy using his saw 
Its teeth were set or bent alternately to cither 
side, as arc the teeth of modern saws, so that 
they could cut a little wider than the thickness 
of the blade itself, ^^^hat we noticed was that 
he pulled the saw toward him, instead of push- 
ing it away from him as modern caipcnters do 
When we inquired the reason he said that he 
was afraid the thin would break if he were 
to push it through the wood, 

A new tool which some carpenters had at tliis 
time was a lathe, with which they weie able to 
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make beautifully turned naves and spokes of 
wheels and bowls. 

By this time there were many different 
workers in wood. There were the carpenters 
who made the looms, the lathes, the potters' 
wheel, and the ladders. There were the coopers 
wlio made tubs and buckets and barrels. There 
were the wheelwrights who made wagons and 
war chariots, and shipwrights who made the 
canoes and boats. We saw all these different 
workers in wood m the village ot Glastonbury, 

In one of the huts lived a man who specialized 
in making bone needles and pins, in another a 
bronze smith who worked in much the same way 
as did the bronze smith of the Bronze Age, and 
numerous blacksmiths were busy making the 
iron tools and weapons from the iron ingots tliat 
were made at the iron foundries. Other men 
were leather workers, skilled in the tanning of 
hides and the dyeing of leather, and the making 
of beautiful horse trappings. 

While wc were looking at the bronze smith's 
work there came up merchants witli tin to sell. 
They said that they had bought the tin in Corn- 
wall, and that they had seen the ore ground down 
and smelted. After that, the tin was purified 
and cast into knncklc-bonc shapes. Trom the 
mines some was carried, they said, in wagons to 
an island (probably St. Michaers Mount) to 
which wagons could go at low tide. To the island 
came merchants who bought the tin and shipped 
it over to Gaul, from which it was carried over- 
land by pack horses to the mouth of the Rhone 
on the Mediterranean. 

The bronze smith was interested in this 
account of the tin trade. He then took out some 
money to pay for the tin, for he needed tin to 
smelt with the copper to make bronze. 

The money he produced took the form of iron 
bars. In shape they were like sword blades, but 
they were of even thickness, square edged and 
unpointed, and had the edges at one end 
hammered over to form a kind of socket. There 
were live standard weights The unit weighed 
about II oz. The other weights were half and 
a quarter of the unit, double and four times the 
unit. Before the Iron Age in Britain men had 
not used money, but had bartered their goods. 
There were also gold corns in circulation brought 
to the island by Greek traders from Marseilles, 


and after a time the British in the south of the 
island minted gold coins (see Tally Sticks p. 356). 

This money was necessary because by this 
time each man did not supply all liis needs, 
but Ire grew or made more of one article than he 
required, sold the surjilus, and with the money 
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A n Early Iron Age Warrior 


bought the goods that he required By this time 
too, the Britons weie trading witli tlie Continent 
By the first century A.u the Briton.s exported 
wheat, cattle, gold, silver, tin, skins, slaves, and 
hunting dogs, and imported ivory bracelets, 
necklaces of amber, and glass vc.ssel.s. 

Our guide wished that we slioukl not leave 
Glastonbury without seeing the farnung opera- 
tions. So we went down the causeway, climbed 
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ofRccr came and took thPir names down on a roll 
of papyrus, Joseph had never been in Egypt 
hcfore so he h>oked abovit him with interest. 
He saw soldiers in short linen kilts, with bare 
brown legs and sandals on their feet. Some had 
padded helmets of^bright coloured cloth with a 
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Joseph's Firsl Glivipse of Egypt 


long fringe hanging down on their shoulders. 
He stared open-eyed at the heavy bullock 
wagons and the chariots which were diuwn by 
Swift horses, for he had never seen anything like 
them before The fine ladies he noticed wore 
long delicate robes reaching to their ankles and 
beautiful necklaces and bracelets. Tlicir dark 
hair was plaited into a number of little plaits 
reaching to their shoulderB. Their finger-tips 


weie dyed bright red and they made dark rings 
round their eyes, 

Tlic merchants crossed the Qat marshy land 
till they reached the wide river Nile, and then 
they followed the road beside the river bank 
till the Nile became narrower. They came to a 
city called Memphis built on. a long island in the 
middle of the river. 

In the market-place in Memphis Joseph was 
exposed for sale as a slave. After he had spent 
some time in the market-place he saw two boys 
running and caiiying white sticks with which 
they pushed the people out of the way. Follow- 
ing them came a giand chariot with four Koises 
with glittering harness and great feather plumes 
on their heads. The owner of the chariot got 
out. People looked at the soldier-lilce figuie, 
at Ills heavy gold necklace and the lings on his 
finger. They recognized I^otipliar, the captain 
of Pharaoh’s bodyguard and the keeper of the 
King's prison. This great man bought Joseph 
as a slave. 

Joseph ran behind his uew master’s chariot 
till he reached the courtyard of Potiphar’s 
house. All round the courtyard were low, flat- 
roofed houses where the servants lived, and 
stables, store houses, and chariot houses. Be- 
yond the courtyard he came to a garden in the 
middle of wliich stood Potiphar's house made of 
brick and painted with bright colours. Joseph 
was much awed by it, for he had always 
dwelt in a tent and was quite unused to such 
luxury. 

Joseph showed himself so useful and so able 
that after a time Potiphar placed him over all 
his other scivants and slavcxS. Joseph wa.s very 
happy until, one day, Potiphai’s wife made up 
an evil story against Joseph and told her 
husband. Potiphar believed it though it was 
quite untrue, and threw Joseph into prison. 

\Vliilc he was in prison the chief baker and the 
chief butler of Pharaoh were also there, and 
one day he heard of strange dreams they had 
had. The baker dreamed that birds ate baked 
meats from a basket he was carrying to Pharaoh. 
Joseph said this meant he would be executed, 
and this proved true. The liullei dreamed he 
was standing before a vine squeezing the grajic 
juice into Pharaoh’s wine cup Joseph said 
this foreshadowed bis icleasc. Tims Joseph 
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was able to tell them tlic moaning of the 
dreams tliat they liad. The chief Initler was 
released three days aftei wards, as Joseph liad 
foretold, but vvlicn he was a fiec man again he 
forgot to get Joseph out of prison, and Josepli 
had to stay there two more years. 

At the end of this time Pharaoh one night 
dreamed that he stood beside the Nile, and there 
came up out of it seven fat cattle and after them 
seven thin cattle who ate up the first cattle. 
Another dream he had was that seven good cars 
of corn grew up on one stalk and seven thin 
ones on another stalk, and the tlnu cars swab 
lowed up the good cars Pharaoh was much 
troubled mid scut for his magicians to learu 
what his dream meant, but they were unable to 
tell its import. 

The chief butler then remembered Joseph 
and told Pharaoh that he could intei’pret 
dreams, Joseph was brought hastily from 
prison to the palace of Pharaoh , The King was 
seated on his golden tiuone with a rich silk 
canopy over it and round him stood all the 
nobles, officers, and grand ladies of the palace. 
Never had tlic shepherd Joseph seen such 
magnificence. 

Pharaoli dcsciibcd his dream and Joseph thus 
interpreted it — "Tlie seven good kiiie are seven 
years and the seven good ears are seven years. 
The seven lean and ill-favoured Itinc that came 
up after them arc seven years, and also the 
seven empty ears blasted with the east wind; 
they shall be seven years of famine, and all the 
plenty shall be forgotten in the land of Egypt 
and the famine shall consume the land." 
Joseph suggested that Pharaoh should appoint 
an overseer to make the most of the seven, good 
years. 

The King chose Joseph for this post. He 
look off his signet ling and put it on Josephus 
hand and ordered liim to be clothed in fine Imcn 
and put a chain of gold about his neck He 
ordered that Joseph should ride \u his second 
chariot and have runners in front, and that all 
the people should bow as he jiasscd. 7'hus 
Joseph the slave and the prisoner became the 
ruler under Pliaraoh of the land of Egypt, 

In the seven years of plenty Joseph made the 
l)eoplc sow largo crops and use land tliat had 
never before been used. In the towns lie set 


lumdieds of .slaves to work building large 
granaiics in wliicli to .store the corn 

In the eiglitli year the liver Nile did not rise 
as u.sual, and the parched ground could not 
grow the crops. For seven years in succession 
this happened. The people crowded to Joseph, 
wlio ordeicd that the granaries sliould lie 
opened and corn sold to the people. 

There was famine in the land of Canaan as 
well as nr the land of Egypt, so Jacob, hearing 
that there was corn in Egypt, sent his ten sons 
to buy corn there, keeping his best loved 
youngest sou, Benjamiu, at borne. Tliey were 
brought before Joseph, and did obeisance to 
him QS did the Egyptians. Thus w'crc fulfilled 
the dreams that Joseph had had as a youth. 
They did not recognize him, though he knew at 
once that they were his brothers. 

He spoke to tliem roughly and, to prove them, 
ordcicd that one should be left behind wiiilc 
the others took back corn to Jacob and brought 
Benjamin to Egypt. Jacob was at first re- 
luctant to let his youngest son go, but at last 
consented. 

When Joseph had jiroved that his brothers 
really loved Benjamin he revealed who he was, 
Listead of blaming them for their ciuelty in 
selling him as a slave to tlie merchants, he said 
that all liad happened according to God’s will 
so that he might be able to provide for thcJn in 
time of need, As thcie were five inoio years of 
famine to come Ire sent a message inviting his 
father to come and settle in Egypt. 

One morning Jacob, his children, giand- 
childrcn, and all his iclations, seventy people 
in all, set out for Egypt. The bullocks that 
Joseph had. sent ^vc^c harnessed to the wagons, 
some of which were (tiled with all the household 
goods, and in the others were the small children. 
They crossed the desert and finally reached 
Egypt 

Joseph rode out in his chariot to meet Jacob. 
After their greetings Jacob and his party were 
sliowm the way to the land of Gosdioii, which was 
the noi-tli-eastcrn iiart of the Nile delta Tlicrc 
rvoukl always be grass close to the miglity livcr, 
so that all fear of a famine had passed away. 

Jacob lived liajipily in the laud of Egyjit for 
the rest of his life, and Jo.scpli remained tlie 
great luler ol Egypt till the day of liis death. 


(!' V'f'l) 
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PISISTRATUS, TYRANT OF ATHENS 


Aljout five hundred ami seventy years befoic 
the birth of Christ tlicrc lived in Athens a 
youth of good birth called Pisistratus, who was 
very ambitious. 

He first won popularity by leading the 
Athenians in capturing Salamis from Megara. 
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Salamis was an island whose nearest point was 
about font miles from the Piraeus, tlic harbour 
of Athens; it was about equally distant from 
Megora. Great was the rejoicing in Athens over 
tills addition to their territory, for the Athenians 
knew that tliey couhl never become really 
prosperous until they bad gained the island, 


Pisistiatus, wanting to add to liis popularity, 
successfully clianipioned an unpopular cause. 
The people of Athens were at this time divided 
into three parties. The party of the plain was 
composed of rich men of good birth who owned 
the fertile lands of the plain around Athens. 
The party of the coast was composed of rich 
merchants who lived by the sea Pisistratus 
organized the hill party, composed of the poor 
people who were jealous of the other two parties. 

One morning the customary ciowd assembled 
in the market-place buying and selling and dis- 
cussing public affairs was startled by a wild 
commotion, A mule cart, driven at headlong 
speed, drew up. In it .sat Pisistratus, covered 
witli wounds, He shouted ! "A rescue, citizens. 
Bring rescue to a man hard pressed by assassins, 
wiio seek h!s life." 

He then explained that as he was setting out 
from Ihs farm lie had been attacked by his 
enemies and liad with dilficulty escaped. An 
assembly of the citizens was quickly called, 
and, there being present many of Pisistratus' 
supporters, the Hill party, he was voted a body- 
guard of fifty club bearois. 

This was just what Pisistratus wanted. No- 
body suspected that he had wounded himself 
and had made up the whole story. With tlie 
help of the bodyguard he seized the Acropolis, 
a strongly fortified liill overlooking the city, 
and became a tyrant. 

When the Greeks called a man a tyrant they 
meant that he was able to do as he pleased 
without coiusulting anybody. They did not 
mean that he was necessarily cruel, For five 
years be ruled vvell, but at the end of that time 
the two parties of the plain and the coast com- 
bined against him and he was driven out. 

One day about five years later a chariot was 
driven into the city. In it was a woman wonder- 
fully tall and clad in a comjilete suit of armour 
with a helmet on her head. Beside her sat 
Pisistratus and Megacles, Bcfoie the chariot 
ran heialds, who shouted; "Liston, men of 
Athens, here comes Atlicnc, the patron goddess 
of your city, bringuig Pisistratii.s, whom she 
honours before all men, to her temple in the 
city." 
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The Athenians worshipped, the goddess and After marrj’ing Mcgacics’ daughter, however, 
made Pisistcatus tyrant a second time. Pisistiatus did not treat her well, so Megaclcs 

Now the supposed goddess was merely a comhiued against Jiiin with the party of the 
woman they had found and taught to act the coast, and Pisistiatus was driven out again. 
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part of Athene, ^legacies was tlic Icadci of the For ten ycaus PisUtratus lived in exde. 
party tif the coast who had fallen out with the spending liis time collecting money an<l friends, 

party of the plain, and who was won over to Then, when all wa.s prepared, he and liis 

Pisistratus’ side becaiusc his daughter was to two sons, Hippia.s and Hipparchus, ciosscd to 

marry the tyi ant. Marathon and theie found many adherents. 
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Mcgnclcs and his men mmehed out of Athen-s, One day Miltladcs, one of the leaders of the 
but they dcspispcl tlioir enemy and risistiatiis jjaily of the plain, was sitting in the porch of 
was easily able to defeat them and make him- his coiintry liousc wlien he saw a company of 
self tyrant of Athens for the third time. men in Tluacian dress carrying spears passing 
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This time Pisislratus kept a small army of along the road, I-Ie called out to them and 

hired soldiers which made it impossible for his offered them, food and drink in, the usual 

loea to overthrow him He governed tlic city hospitable Greek way, These men were warch- 

so well that the Athenians settled down Impiiily ing for some one to help them against their 

under his nile. enemies wl\o dwelt to the north of them. They 
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asked Miltiadcs to be their champion, because 
the oracle of Dclplii had bidden them invite the 
man who first offered them entertainment after 
they left his shrine. Pisistratiis was pleased 
that the Athenians shotdd extend their in- 
fluence northward. He thus proved himself one 
of the founders of tlie Athenian Empire. 

Pisistratiis was a lover of poetry. The two 
greatest poems in the Greek language, the Iliad 
and the Odyssey, had been written long since. 
It used to be thought that they were compo.sed 
ui their entirety by Homer, a blind poet, but as 
a matter of fact they were composed by many 
different bards. There were, at the time of 
Pisistratiis, different versions of the poems, 
pisistratiis did a great service to the Greeks and 
to all lovers of literature when he persuaded 
some learned Athenians to fix the text of the 
Iliad and the Odyssey and write them down. 

Befoie the time that Pisistratiis was tyrant 
tlie Athenians had celebrated every four years 
the Panatlicnaic Pestival, but he made it a 
much more important occasion. There weic 
horse races, gymnastic sports, and musical con- 
tests, the prizes for which were wreaths of wild 
olive and jais of oil. There are preserved jars 
decorated with black figures representing tlie 
warrior-goddess Athene, or men rimning, and 
beaniig the inscription " I am one of the prizes 
won at Athens." The most important feature 
of the feast was the great procession which 
wound its way up to the temple of Athene, 
coded the Parthenon, which stood on her hill, 
the Acropolis, to offer her a iich saffi on-coloured 
robe woven by Athenian maidens. 

It was Pisistratus who began a mighty 
temple for Zeus in the plain, but it was too vast 
for him or Ills sons to complete. More important 
than this was the temple that he had built in 
lionoiir of the god Dionysius 

Pisistratiis founded a new festival in honoui 
of this god, called the Greater Dionysia of the 
city. One of the chief features of the least was 
a diorus of men dressed as satyrs who danced 
round the altar clad ui goatskins and .sang the 
goat song. It became usual for the leader of 
the dancers to separate himself from the othcis 
and speak to them, assuming the cliai actor of 
some person and wearing an aiipioin iatc dress. 
Various Athenian writers composed a poem for 
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the occasion and trained a chonis of dancers 
The best choius was awarded a prize, a tripod, 
vyliich was set up as an offering to the god in the 
Street of the Tripods in Athens. Out of these 
poems and dances developed the play.s for which 
Athens wa.s, and is, famous. 

After a long and proi>pcrous reign Pisistratiis 
died and Hippias, his elder son, nilcd, 

Hipparchus, the new tyrant's brother, had a 
grudge against Ilannodiiis, one of the Athenians 
juid, to punish him, Hipparclius invited his 
sister to cairy a basket in the Panatlicnaic 
Festival, and then publicly refused to allow licr 
to take part in the piocession. Enraged by this 
insult, Harmodius and his devoted friend 
Aristogoiton resolved to kill Hippias and 
Hipparchus on the occasion of the Panatheiiaic 
procession, when all tlie Athcniajis would be 
lircscnt in arms and would, therefore, be able to 
lielp if so minded. 

On the day Marmodiits and Aristogeitoii set 
out, tlicir daggeis concealed in the myrtle 
boughs wliich it was the custom to carry in the 
procession. They found Hippias arranguig the 
citizens in order, but, seeing him engaged in 
friendly talk with one of their fellow conspir- 
ators, they imagined their plan was revealed. 

They rushed off, found Hipparchus and slew 
him Harmodius was surrounded and killed at 
once. Aristogeiton escajicd for the moment, but 
was aftei wards captured and put to death. 
Nothing, thercfoie, came of the conspiracy except 
that Hippias, because he was afraid, became a 
cruel tyiant, 

TJiei'c was, however, one family in Atliciis 
that longed to riil the city of Hippias, and they 
bribed the jniests of tlie Delphic oracle to aid 
their cause. Whenever the Spartans came lo 
consult the oracle they met with the same 
answer "Athens must first be libeialcd." At 
length the Sjmrtan King attacked Hijipias, and 
captured his children. To regain them Hippias 
went into voluntary exile, So ended tlie tyr- 
anny, and Athens becLime a free state. 

The Athenians made a drinking sung nboiil 
their freedom — 

In a ic'mUh u/ myrtle I'll a'Ctir my glatve (sword) 

Like IlarmoiliU'i unil .livs/oge/Am hruve, 
slrikin^ the Ivmni ifiwn, 

M(tde -l/Atvi.s ii frecmtin's io-n'n. 
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LUCIUvS QUINCTIUS CINCINNATUS 


About four huiiclrcrl and fifty years before 
Christ was boin a Roman named Lucius Quinc- 
tius, nick-naincd Cincinnatus because he had 
curly liair, lived on his own little faim not far 
from Rome, He had once been made Consul 
for a year, but when tlie Romans wanted him 
to continue to l>e their rnlcr for the next year 



Senaiots 

he refused and went back again to the farm 
that he loved. 

One day he was busy ploughing with his 
wooden plough drawm by oxen when in the 
distance lie saw some men approaching. When 
tlicy came nearer he saw tliat they were wearing 
white woollen togas with a purple border, and 
he knew by the purple border that they were 
Senators. lie approached them respectfully, 
Senators being very important Romans, 


Then he turned to the boy who was guiding 
the oxen and said, "Hasten home to your 
mistress ; ask her for my toga, and bring it back 
quickly to mo." He would have thought it 
lacking in respect to the Senators if they 
talked to him when he was w'earmg the short 
tunic that he wore when he was busy about 
the farm. 

When the lad rctuined, Cincinnatus put on 
the toga and tunned to the Senators. They 
told biin grave news . They said that the 
Acquiaiis, the enemies of Rome, bad captured 
the Roman general and the whole of his army, 
and that only five horsemen had managed to 
escape to bring the news of the catastrophe to 
Rome. The enemy were not far from the city, 
and there was nothing to prevent them captur- 
ing it. 

The Senators added that theie had been a 
hasty mectmg of the Senate, as the Roman 
Parliament was called, and all had agreed that 
there ivas only one man who could save them 
in this crisis, and lie was Lucius Quinctius, He, 
they all knew, had previously shown that he 
was capable of this. Tliey therefore asked liim 
to become Dictator, which meant that every 
one must obey his commands without question. 

Without wasting words Lucius Quinctius and 
the Senators went to Rome. Lucius Quinctius’ 
first order was that all the shops .should be shut 
and that cveiy man should come at nightfall, 
each with twelve stakes and with food for five 
days. The place of meeting was tlic Campus 
Martins, the drill ground outside the walls of 
Rome 

At nightfall all the Romans assembled, each 
with such armour and weapons as he had, 
Lucius Quinctius explained his plan of action. 
He told his hastily gathered soldieis that they 
must encircle the Aequians, who were guarding 
their prisoners, so quietly that the Aequians 
should not suspect their presence. 

They set out in haste, and by midnight had 
reached the place. In silence they made a 
circle round the Aequians. Eacli soldier, carry- 
ing out Lucius Quinctius' instructions, dug a 
trench in front of him, joining it to the trcncli 
of his neighbours. Out of the earth from the 



HISTORY 


631 


Irench they made a mound and oj\ top of this 
each planted the twelve stakes he liad brought 
with him. 

When this was done Lucius Qninctius ordered 
tliein to shout all together as loudly as they 
could. When the captive Romans heard the 
shout they took courage once again for they 
knew that friends had come to lescuc them. 
They attacked the Aequians, who, being taken 
unawares, began to flee. Quickly they came to 
the trench, the stakes, and the other Roman 
army under Lucius Quinctius. Then they too 
engaged in tlie fight, and the Aequians, being 
attacked on all sides at once, saw that there was 
nothing for it but to surrender. 

Then the Romans, to show the Aequians that 
they were conquered, made them pass under the 
yoke. They made the yoke by setting up two 
spears and binding a third across their handles. 


HANNIBAL 

One day in the year 238 n c, Hamilcar 
Barca, the best general of the Carthaginians, 
was offering sacrifice to the gods before going 
to Spain. He called his nme-year old son, 
Hannibal, and asked whether lie wanted to go 
to war too. 

“Yes," said Hannibal, 

“Then lay your hand upon the sacrifice," 
said Hamilcar, "and swear that you will nevei 
be a friend of the Roman people " 

“I swear," said the boy, "that I will never 
be a friend to the Roman people," That oath 
decided his life work 

Why should Hannibal the Carthaginian be 
hostile to the Romans ? There was bound to be 
enmity between the two peoples, between the 
Romans whose might was steadily inci casing 
owing to their skill in fighting, and who by this 
time had made themselves masters of Italy, 
and the Carthaginians who, by icason of then 
fleet, controlled the ti ade of the Mediterranean, 
and were exceptionally wealthy. One of them 
must be mistress of the Mcditeirancan; the 
question was, which? When Hannibal made 
his vow one round of the struggle had already 
been fought out with Rome as the victor, and 
there was a nominal peace, but in such a 


Then all the Aequians passed under these spears. 
This was a ceremony to which the Romans 
always made their defeated foes submit. 

Great was the icjoicing among the Romans. 
The captives wcie full of happiness to be free 
again, and Lucius Quinctius' men were proud of 
their victory, and all praised the wit of Lucius 
Quinctius who had thought out this successful 
plan. Whatever he had asked, the Romans, in 
gratitude foi their freedom and the safety of 
their city, would have given him. There was 
nothing, however, that lie wanted. He had only 
done his duty, as a Roman citizen should. He 
went back once again to his little farm outside 
Rome. 

[The telling of this story may well be followed 
by its dramatization. A toga can be improvised 
out of a sheet and spears out of walking 
sticks.] 
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struggle there could be no lasting peace till one 
side 01 the other was conquered. 

Hannibal from his childhood’s days was used 
to camp life. He was trained from boyhood 
under the eye first of his father and then of his 
brother-in-law. He displ,i3'cd talent of a very 
liigli order for both warfare and diplomacy, and 
he had a character which endeared him to all he 
met. On the death of his brother-in-law it was 
only natural that Hannibal, a youth of twenty- 
six, should be acclaimed coiiimander-in-clucf by 
the Caithaginian forces in Spain. Thus he had 
the cliancc of fulfilling his vow. 

After two years spent in subduing the re- 
maining Spanish tribes, Hannibal decided that 
the time had come to invade Italy. He had no 
fleet comparable to that of the Romans, and so 
had to make his attack overland. He took with 
him about ninety thousand infantiy, twelve 
thousand cavaliy, and tlnrtj'-seven elephants. 
He reckoned that when he got to Italy he would 
gain help fiom the Gauls and from the Italians 
whom the Romans had subdued, and that thus 
his victmy would be a.ssured. 

With Ihc-se thoughts in his mind lie elndctl 
the Roman army stationed in Siiaiii, and got 
safely through tlic eastern passc.s of tlic 
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Pyi'enccs. lie made friends with the Gauls ni Rhone in hastily improvised boats. The Gauls 
the South of Franco, foi lie was determined not attacked, but wcic taken in the rear by the 
to fight more than, was necessary before he soldiers who liad crossed farther up, and fled 
reached Italy. Then came the difficulty of helplessly. 
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crossing the svsdft river Rlione on the far side of TIannibal then came to the foot of the snow- 
which was a hoatilc tribe of Gauls. Hannibal clad Alps. Some guides who had promised to 
sent some of his troops to cross farther up the show him an easy route led him into a diflicult 
river under coyer of night. Next momhig he place where .savages attacked him, ])ut were 
and the remainder of his men crossed the at last beaten off, After nine days of terrible 
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climbing tbc army reached a plain oji the sum- 
mit of a ridge of tlie Alps, The ground was 
coveied with snow, and it was bitterly cold, 
but Hannibal heartened his men by pointing 
out the sunny plains of Italy below. 

The descent pi oved even more difficult than 
the ascent, At one place an avidanche had 
carried away the road and a frcslr road, suitable 
for the passage of elephants, had to be con- 
structed over hard rock. This crossing of the 


Alps was one of the most memorable achieve- 
ments of any military force of ancient times. 
Though it was a sadly diminished army that 
arrived ui the north Italian plain, Hannibal, by 
crossing the Alps, had forced the Romans to 
fight out the issue in their own country, and not, 
as they would have preferred, on foreign 
groimd. 

Hannibal in battle proved irresistible. He 
won one battle at the River Ticiiuis {218 d.c,}, 
another at the River Trebia, and then he deter- 
mined to strike for Rome. His great gilt as a 
general lay in his capacity to read the opposing 
general's mind. He guessed that, if he headed 


straight for Rome, the Roman general Flaini- 
nius would liastcn witli all speed after liim and 
that, if a trap were laid, he would march 
heedlessly into it. 

Accordingly, Hannibal's men marched beside 
Lake Trasimenc, and then closed the exit 
between the end of the lake and the moimtains. 
Others took up their position on the heights 
above, where they were hidden from siglit by a 
fog, Flarainius’ men inarched beside the lake. 


Some of the Car-thagluiaus immediately cut of( 
their retreat ■ others barred their advance ; the 
rest came down from the heights and the en- 
tire Roman army was de.stroyed or captured 
(217 B C.) 

Tlie Romans in these straits appointed a 
Dictator, Quintus Fabius Maximus He had not 
to defend Rome itself, for Hannibal decided that 
he had not sufficient siege engines to capture 
Rome, and he therefore marched on into 
southcni Italy, Fabius resolved not to tempt 
fortune by another pitclicd battle, and, despite 
the provocation of Hannibal, who devastated 
tlie country before his eyes, and despite the 
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impatience of lii-i own ofTicors, he persistently 
foUtweii the Carlhngmians fvoni place to place, 
cuULng off stragglers here, capturing a baggage 
train tluTC, intent on gaining time for Rome to 
recover, I'or this Ire was nick-named "The 
Footman" mrcl "The Cnnctator" (The Delayer). 

In time the Romans grew tired of this sound 
but dull strategy, and appointed Iresli generals. 
They quickly justified Fabius’ wisdom by al- 
lowing Hannihal to inflict sucli a defeat on the 
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Roman army at Cannae as it liad never before 
experienced (216 b.c,). 

With any other foe Hajuubal might have 
counted after this on making a successful peace, 
but the Romans, like ourselves, never knew 
when tliey were beaten and returned to Fabius’ 
tactics. Hannibal, too. had lost many men ajid 
got no recruits from home. He was disappointed 
that very few of tl\e Italian tribes subdued by 
the Romans made a bid for freedom by going 
over to Ills side. The town of Capua and 
Syracuse wliich went over were recaptured by 
the Romans after a long struggle. 

After this came a time of stalemate: the 
Romans could not drive out Hannibal, and 
Hannibal could not conquer Rome. At one 
time Hannibal's hopes rose, for his brother 


Hasdrubal marched with reinforcements from 
Spain by tlic same route that I-Iaunibal had 
used. The two Roman generals were in the 
south watching Hannibal. They inteiccpted a 
messenger bearing the news that Hasdrubal 
intended to join Hannibal, whereupon one 
went north and defeated Hasdrubal at the 
Metaiinis River (208 b c.), while the other kept 
up an appearance of controlling the whole 
Roman army. Tlic first information Hannibal 
received of the defeat at the Metaurus was the 
head of his brother flung by the Romans into 
tlic Carthaginian camp 
One yoimg Roman, Publius Cornelius Scipio, 
saw that the only way to rid Italy of Hannibal 
was to attack Carthage. The older men thought 
him a hare-biaincd youth, but he appealed to 
the young men, gathered a force of volunteers, 
conquered Sicily, and then set sail for Africa. 
In course of time he was so successful there that 
the Carthaginians sent to Hannibal to return 
to defend his native land Hannibal, though 
he had been neglected by the Carthaginians, 
returned home at the call of duty but was 
decisively defeated at 2ama {203 b.c.) 

Hannibal, however, never forgot his oath of 
hostility to the Roman people lie devoted 
himself to reviving the power of Carthage at 
liome with so much success that seven yeai.s 
later the Romans sent ambassadors to demand 
his surrender. He then fled to the court of 
Antiochus of Syria and offered his .services lor 
the war he was about to wage against the 
Romans. He urged Antiochus to make himself 
the centre of a great coalition against Rome, but 
the scheme was too big for Antiochus, who in 
190 D.c, was forced to make peace with Rome 
a]id agree to give up Hannibal. 

Haimibal, again forced to flee, took icfugc 
with Prusiasj King of Bytliinia, and was 
victorious for him against one of Rome's allies 
in Asia Minor, but again the Romans were 
successful and demanded his surrender, Hanni- 
bal, finding that Prusias could not defend him, 
took poison, which he had long carried about 
with him in a ring, sooner tlmn fall into the 
hands of the Romans (183 n.c.). So died the 
best general tliat the Romans ever encouiiteicd, 
faitlilul till death, through success and failure, to 
the oath of vengeance taken in his boyhood. 
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THE FIRST 

In A.u. 1090 a pDOT hermit, named Peter, set 
out from France to go to Jerusalem, on a 
pilgrimage, that lie might worship at the places 
where Our Lord lived when He was 011 earth. On 
his arrival Peter was badly treated by the Turks, 
who ruled over the Holy Land at that time. He 
learnt from the Christians there that his suffer- 
ings were usual, and that they could do nothing 
to stop Turkish cruelty. Peter promised to go 
back to Europe, visit the Pope, and persuade the 
Cliristians of vvesteni Europe to give them help. 

The Pope, Urban II, listened to Peter's story, 
gave him his blessing, and told him to stir up the 
people of southern Europe in the cause. Peter, 
thin and short, dressed in a coarse cloak, with 
head and feet bare, holding a great crucifix m 
front of him, gathered a crowd in every village 
he passed through, and told of the sufferings of 
the Christians in the Holy Land. All were eager 
to help. 

Meanwhile Alexius, the Eastern Roman Em- 
peror, asked help from Urban II against the 
Turks. Alexius was afraid that the Turks might 
capture his capital, Constantmoplc It seemed 
to Urban that the best way to help Alexius was 
to stir up Christians to capture the Holy Land 
from the Turks. 

Accordingly, in 1095 the Pope summoned a 
Council at Clermont in France, to whicli came 
many bishops and knights. To them Urban 
preached.' 

"Were they spending their days in empty 
quarrels, shearing their brethren like sheep? 
Let them go forth and fight boldly for the cause 
of God. Chiist Himself would be their leader 
as, more valiant than the Israelites of old, they 
fought for Jerusalem A goodly thing would it 
be for them to die in that city, where Christ for 
them laid down His life. Let them, as valiant 
knights, descendants of unconquered sues, 
remember the vigour of their ancestors and go 
forth to conquer or to die." 

“Dens vnlt, Dens vnlt!” ("It is the will of 
Godl") the ciowd shouted, deeply moved. 

Crowds of bishops and knights at once 
pressed fonvaid to take the red crosses that liad 
been prepared. It is from these crosses that the 
campaign took its name of Crusade. 
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CRUSADE 

Some cntlmsiasts, men and women, went all 
unprepared to the East with Peter as their 
leader, ljut these could do nothing against the 
warlike Tiuks. 

In August, rog6, the first great anny of the 
Cuisadcrs began to inarch toward the East 
under the command of Godfrey of Boulogne, 
and his brothers, Eustace and Baldwin. 

A contemporary has written: "Godfrey was 
of a beautiful countenance, tall of stature, 
agreeable in liis discourse, of excellent moials, 
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and at the same time so gentle that he 
seemed better fitted for the monk than lor the 
knight. But when his enemies appeared before 
him, and the combat was at band, his soul 
became filled with a mighty daring , like a lion 
he feared not for his own person, and what 
shield, what buckler, could withstand the fall 
of his sword?" 

On foot they marched through Em ope, 
following tlie comsc of the rivet Daiuihe. At 
last they leachcd Constantinople', Alexiu.s’ cap- 
ital, after many mishaps and mucli fighting. 

They found that Hugh of Vcrinandois, tlic 
licadstiong brotlicr of the King of France, and 
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Robert of Normandy, llie bi other of William 
Ihc Conquer or. had already arrived. 

The third anny to reach Coimlantinuple was 
under the command of Bohemond. Piince of 
Tarento in smith Italy, a bold and skilful leader 
ill warfare, but mean and crafty. 

The last to airive was Raymond, Count of 
Toulouse, a man already over fifty ycais of age. 
Alexius’ daughter wrote of him: "Of the 
Crusaders Count Raymond Alexius loved in a 



special way. because of his wisdom, sincerity 
and purity of life: and also because he knew 
that he preferred lionour and taith above all 
things." 

Together these leaders and their bands left 
Constantinople and crossed to Asia Minor. The 
horsemen wore coats of mail with pear-shaped 
shields, each with its own device, and carried a 
long spear and short sword or battle-axe. The 
foot soldiers bore the cross-bow or long-bow 
with sword, lance, and buckler. They wore 
thick pieces ol cloth fastened together with 
rings so as to resemble dense coats of mail. 

Tliey attacked the city of Nicaca with good 
hope of success, hut at last found themselves 
oatwitted by the ciafty Alexius, vvho made 
terms with the Turks and so won the city for 
himself. 

Shortly afterwards the Crusading army 
divided. The SuUan, rcaliy.ing that this gave 
him a great advantage, threw Ihmself on the 
lorces of Robert of Normandy, The Turkish 
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numbers wcie overwhelming, and, liad it not 
been hir Robeit’s courage, all would Iiavc been 
lost belorc the other hall ol the crusading army, 
hastily summoned, apjiearcd. The Tiiiks lied 
bcfoic the united liost. 

The Crusaders then made theii way to 
Antioch, On the way they had to cioss practi- 
callj' desert land under the hi oiling July siin. 
They wcic tortured by thirst and famished, for 
the Sultan had given oidcis that all food .sup- 
plies should be destroyed. 

The tired troops laid siege to Antioch, but it 
.seemed quite impossible for them to capture it 
At last Bohcinond suggested that the leader 
who succeeded in taking the city should be its 
nilcr. The rest rcluclantly agreed. Then the 
crafty Bohcinond, wlio had already biibetl 
traitois witliin the town, captured it. 

Following upon this the enemy shut up the 
Crusadcis in the city. TJiey were almost in 
dcsiiair when a priest burst into tlie consulta- 
tion of tlie leadeis saying that he had liad a 
marvel lous vision, In his dream St. Andrew 
had carried him to the Church of St. Peter in the 
city, and shown liim the head of the lance that 
had pierced Christ 's side. This, the Saint had 
told him, if carried at the head of the anny, was 
certain to bring victory. 

That evening the Crusaders, after a long 
search, found the lance head where the priest 
had said it would be. Tlrey weie once again 
coiifideirt of .success. Carrying the lancc they 
attacked the Turks, and, thougli they wcic far 
fewer in number, they won a great victory. 

Tiie cnisadeis could not at once set out foi 
Jerusalem, their goal, because of the summer 
heat. Not till January, logg, did they inarch 
out, leaving Boheinond as Governor of Antioch, 
At dawn of June 7, they watched the sun rise 
upon tUc sacred walls of the Holy City. 

"Jerusalem, Jerusalem I " they said in awed 
tones as they knelt, 

Full of liope they laid siege to it, but for some 
tunc they could not take it. At length Peter the 
Hermit alTu'mcd that the city would fall if the 
army marched barefoot roiincl it every day for 
nine days. On the fourth daj' following the 
Crusaders managed to make their way into the 
city, Jerusalem was won 
Tlic Crusaders signalized their victory by 
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killing all the Turks in Jerusalem, believing 
that in this way they would please God. Im- 
mediately alterwards they walked, bareheaded 
and bare-footed, dressed in long white mantles 
marked with the red cross, to the Church of 
the Holy Sepulchre to offer thanks for tbeu 
success. 

A week later the leaders agreed that Godfrey 
of Boulogne should be King of Jerusalem, 
Characteristically, he refused to wear a ciown 
of gold where Christ had worn a ciown of thonis, 
and .so he took the title of "Defender of the 
Holy Sepulchre," 

Thus Jerusalem was rescued fiom the Turks, 
and pilgrims could go in safety to the Holy 
City. 

Conclusion 

Naturally the Turks did not give up the Holy 
Land without a further struggle. For two liun- 
dred years fighting continued between the 
Moslems and the Christians. Whenever the 
Turks were particularly successful 111 defeating 
the Christians in the Holy Land, Christians m 
Europe organized a great expedition to recover 
the ground which had been lost. There were 
eight such expeditions, each of which was called 
a Crusade. One of the leaders of the Third 
Crusade was Richard Coeur dc Lion, King of 
England, (For details about this and other 
Crusading matters see "The Ivanhoc Frieze," 
page 682.) At last in 1291 the Christians were 
driven from the Holy Land, which remained in 


the hands of the Turk.s till it was rcccivered by 
General AUciiby in the Great War of 1914-13. 



Dy contitiy of FiG Mwioim 

Eimr, in the Form of n Knight on Horseback, 
English, 13QO 


At this time a ewer anti baiin were can led round 
after a meal by scrvnuls, Dial those at table might 
ftnse their fingers 


ST. FRANCIS OF ASSISI 


St. Francis was born about 1182 at Assisi in 
central Italy, His fatlier, Pietro Bernardone, 
was a wealthy cloth mei chant who travelled far 
and wide to sell his wares. Pietro wanted his 
son to get on in the world and so gave Fiaiicis 
plenty of money to spend and encouraged liim 
to associate with those who weic better born 
than himself, Francis flung himself into this 
gay life with that wholc-heai tedness that 
clmiacferized everything that he did. 


When Francis was about twenty-two years 
old he foil seriously ill. One day when lie was 
getting better he went out for a walk into the 
country, and there suddenly icalized the 
mi.serahle emptiness of his life. Wlipii lie got well 
again, however, lie went hack to his old ways, 
perhaps to drive otlior thoughts out of his mind. 

Slioitly altcrwanls a noble was dciiarting 
for the wars, and Francis fitted himself out 
suniplurmsly to accompany him, assured that 
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he would rotiini a yoimg jnincp. They had no 
sooner started than Francis fell ill oi a fcvci, 
and they rctuuicd to Assisi. A cliange came 
over him. Neither work nor play cnthialled 
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hinij blit he took long country walks and 
thought about religion His friends tried to 
win him back to their ways, but in vain. 

About two years later, one day at the turn of a 
lane lie found himself face to face with a leper. 


This disease had always filled him with loathing. 
^Yithout stopping to think, he turned his horse 
in another diiection. Then he realized what he 
had done. He, who was trying to be the kiuglit 
of Christ, had shown himself, by tuiniug away 
from a leper, to be a coward.. He went back, 
gave the leper all the money he had, and kissed 
ins hand. 

Theie was one chinch, that of St. Damian, 
which Francis often frequented, the sole adorn- 
ment of which was a crucifix. One day Francis 
was praying there, "Be found of me. Lord, so 
that in all things I may act in accordance with 
Thy holy will," when the Christ seemed to come 
to life and to speak to him, assuring Francis 
that He needed him. Francis’ first idea in Ins 
joy was to repair the church. He went home, 
collected a few possessions, sold them, and 
returned to give the money to the priest of St, 
Damian's for the restoration of the chuich. 

Fiancis’ father, finding that his son did not 
return, went with his neighbours to search for 
him. Francis knew that his father could not 
understand or approve of the change that had 
come over him, and that in consequence he 
would be violent. So Francis went and liid 
himself, A few days later lie saw that his 
course of action was cowardly, and he went to 
explain to his father what he had done. He 
was so altered in looks that the children called 
after him as a madman. Pietro, feeling himself 
disgraced, pushed his son into a 100m and kept 
him locked up. While Pietro was away from 
home, however, Francis’ mother, who loved him, 
released him. 

Finally, Francis was brought before the 
Bishop, who advised him to give up his posses- 
sions, Thereupon Francis stripped himself of 
his clothes, laid down the little money he had, 
and said, "Until this time I have called Pietro 
Bemardone my father, but now I dcsiie to say 
nothing else than 'Our Father, Who art in 
Heaven.’ " 

A little later, when St. Francis was in church, 
he heard the priest read the Gospel : "As yc go, 
preach, saying, ' The Kingdom of Heaven is at 
hand.' Heal the sick, raise the dead, cleanse the 
lepers, cast out devils ; freely yc have received, 
Irccly give. Provide neither silver nor gold nor 
biass 111 your purses, neither scrip, nor two 
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coatS; nor shoes, nor staff, tor the labourer is 
\rortJiy of bis ]]ire.'' Francis icsolved to talte 
these words as his rule of life 

lien were attracted by the simplicity of St. 
Francis, and came to offer to live as he did. The 
first was Bernard, a rich man of Assisi. Francis 
said that he must sell all his possessions and 
give the money to the poor. Others joined 
these two At first they had no fixed abode. 
They built huts to live in, wore the coarse 
brown tunics of the Italian peasants, wandered 
about in twos and tliiees, slept in hay-lofts, or 
in tlic open air, preached, and looked after 
those who were ill, begging their bread, 

Wlicii there were twelve friais (brothers) a.s 
Fiancis and liis followers called themselves, 
Francis thought that he ought to write down 
a rule of life according to which they should live, 
and ask the Pope to sanction it. At first the 
Pope thought that the rule proposed by St. 
Francis was too hard for men to follow, but 
after some persuasion he agreed to it. 

More and more Friars joined the older until 
at last they were to be found in all the countries 
of Europe, and also in Syria, and everywhere 
they were welcomed because they were always 
liappy, and because they were kind to all that 
were in trouble. 

As more friars joined the order, and as St. 
Francis became more frail he felt himself unable 
to act any longer as Minister General of the 
Order, He therefore called together all the 
friars and said: “Lord, I give Thee back this 
family which Thou didst entrust to me. Thou 
knowest, most sweet Jesus, that I have no inoic 
the power and qualities to continue to take 
care of it, I entrust it therefore to the Ministers. ” 

St. Francis had an abounding love for all the 
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objects of Natuie. The sun he called his brother, 
the moon Jus sister. One day lie saw a small 
flock of birds and walked toward them. In- 
stead of taking flight in fear at his approach 
they flocked round him "Brother Birds," he 
said, you ought to love and praise your 
Creator very much. He has given you feathers 
for cLo thing, wings foi flying, and all that is 
needful for you. He has made you the noblest 
of His creatures ; He permits you to live in the 
pure air ; you liave ncitlicr to sow nor reap, and 
yet He takes care of you." Then the birds 
began to spread out their wings, to open tJieir 
beaks, to look at him as if to thank him, wliilc 
he went up and down in their midst stroking 
them with tlic border of his tunic, and sending 
them away at last with Jiis blessing. 

Near the end of his life St, Francis deter- 
mined to spend some time alone on the mountain 
of La Verna, A little Imt of boughs was made 
for him, and Brother Leo was told to bring him 
a little food daily. Francis spent his time 
meditating on the Passion of Christ, ardently 
desiring to suffer for Christ and witli Him, 
One day, as the sun rose, a seraph flew toward 
him. In the centre of the vision appeared a 
cross, and the seraph was nailed to it. When 
the vision was over Francis saw that he had tlie 
marks of tlie cnicifixioii on his body— the mark 
of tJie nails in hands and feet, and the woiuicl in 
the side — and these marks of supreme honour 
the stigmata, he bore for the rest of lus life. 

For some time prcviou.sly St, Francis had 
been ill, and after lie received the stigmata he 
was mol'd fiail than ever. When the doctor told 
him tliat he was near to ileath lie said with gieat 
joy, "Welcome, Sister Death!" and so went to 
meet death singing. 


MARCO POLO 


The most wealthy city in Europe in the 
Middle Ages was Venice, because her citizens 
were merchants who travelled in their ships to 
the cast of the Mediterranean and brought 
there fiom the merchants of tlie Far East jewels 
and spices, These they brought to Venice, and 
then carried them by sea or overlaml to all parts 
of western Europe, bringing back money and 
goods in exchange. 


In the thirteenth century there were two 
brothers, Nicolo and Maffco Polo, jewel mer- 
chants of Venice, who in 1254 set out for 
Constantinople. Years passed and they did 
not return, so people natuially concluded that 
they were dead. 

Aftei fifteen yeans, however, they letunied to 
their home, but they were so much altered that 
at first no one recognized them Exciting w’lis 
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tlic story tlial tliry had to tell They had 
readied Conslaiiliiioidc and bought jewels, as 
was their custom, but then, Instead of rcturiuiig 
to VenicCj they liad sailed to the Crimea. 

In those days few Europeans travelled as far 
as the Crimea, and practically none ventured 
beyond. The Polos, however, journeyed over- 
land into tlic realm of the Tartars, a wonderful 
race who had in the last fifty years built up an 
empire whicli reached from China to tlic Danube, 
and from the Persian Gulf to the south of 
Siberia. 

The Polos were welcomed by one of the 
Tartar nilera, ajid after a year's stay they 
decided to explore still farther east. They 
stayed for three years in the city ol Bokhara, a 
town famous lor its beautiful silks and biocades. 

At the end of the tliree years it happened 
that some Persians came to Bokhara on their way 
to visit tile court of the gicatcst nilcr of the 
Tartars, the famous Knblai Khan, who dwelt 
at Peking in Cliina. With them the two adven- 
turous merchnnts journeyed. Never before had 
Europeans visited the city. 

Kublai Khan made them very welcome, and 
was always anxious to gain information about 
the European princes, and about the Christian 
religion, Finally lie asked them to act as his 
ambassadors to the Pope and ask him to send a 
hundred men. to explain Christianity to the 
Tartars He added tliat he would wish them to 
visit Jerusalem and to bring from there some 
holy oil from the Church of the Holy Sepulchre. 
He gave them a golden tablet ordering all liis 
subjects to aid them on their journey. After 
three years they reached Venice. 

Such was the talc that the two mercliants had 
to tell, and no one was a more fascinated 
listener than the fifteeii-ycar-old Marco Polo, 
Nicolo's son. He had long dreamed of making 
just such a journey when he grew up, and could 
not contain himself for joy when he heard that 
his father and uncle would take him with them 
on their return to tlie court of the Great Khan. 

After two years delay they set out, but they 
could find only two friars who were willing to 
risk the journey, and even they fled before 
they had gone far. They took with them 
the holy oil, and made their way through 
Armenia to Baghdad. From there they passed 


safely tluougli the dcseit till they reached the 
head of the Persian Gulf, From there they 
sailed to Ormuz, but when they saw tlie frail 
little boats which the merchants of that town 
used in their voyages to India they decided to 
take an overland route. 

They crossed the Pamirs, a very high plateau, 
wliich we sometimes call "The roof of the 
world." Day by day they journeyed on, passing 
on their way the famous cities of Kashgar and 
Yarkand. They had a little cart on which they 
packed all their belongings, including their little 
lound tent made of felt. 

One day they saw riding toward them a 
munber of richly dressed Tartars. They had 
been sent specially by ICnblai Khan to escort 
the brothers on the last part of their journey. 

At length they came to Shandu, the summer 
palace of the Great Khan, a marvellously 
beautiful building made of marble and coloincd 
stones splendidly carved. Nowhere in Europe 
was there a palace to match this in beauty. 

The merchants knelt before Kublai Khan 
with their foreheads to the ground, but Kublai 
quickly raised them, eager to hear of their 
travels and what messages they had brought 
him. They presented a letter from the Pope and 
the sacred oil. 

Then the Great Khan noticed Marco, and on 
his being presented had him enrolled among his 
honourable attendants. Never had Marco seen 
so gorgeous a feast as that in the Khan's palace 
on the night of their arrival, and after the feast 
the guests were entertained with music and 
plays. 

Before long the Great Khan made Marco his 
favourite attendant. Often he sent him to dis- 
tant parts of Ins Empire because he knew that 
Marco was very obseivant and would bring him 
back a vivid description of all he had seen. 

For seventeen years the Polos served Kublai 
Khan very happily. During this time Marco 
travelled over much of China, and visited the 
wonder cities of Suchan and KLnsai, and he 
travelled as far as India. After so long an 
absence from their native city the Polos bogiin 
to long to return to it. WJion they asked leave 
of the Great Khan to leturii to Venice he was 
very reluctant to let them go. 

At this moment fortune favoured them. 
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There came ambassadors from Persia seeking a 
princess for their ruler to mairy from among 
the ladies of Kublai's court. The ambassadors 
found it impossible to take the princess by land 
because there was fighting in the regions through 
which they would have to passj so they pro- 
posed to go by sea, if the Great Khan could 


provide themYvith some guide who knew the 
way. No one at the court had travelled so 
widely as Marco Polo, so he and the two older 
Polos were allowed to escort her. 

They coasted beside China and passed the 
Spice Islands, They visited Ceylon, and at last, 
after a voyage lasting two and a half years, 
reached Ormuz, They handed over the princess 
to her future husband, and then took the 
caravan loute through Persia and Asia Minor 
till they came to tlic Black Sea. From tlieio 
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they sailed, to Constantinople, and thence to 
Venice without mishap. 

Wlien they arrived at their home (1295) after 
all absence of twenty-four years no one recog- 
nized them, and they were turned away from 
their own door because in their travel -stained 
clothes they looked like beggars. Shortlj- after- 


wards they asked their relatives to a banquet. 
They astonished their guests by putting on in 
succession three changes of rich clothes, then 
the old clothes in which lliey had arrived. To 
the surprise of all they ripped up the old clutlirs 
in which they had arrived, and out liinilded 
countless prccifuis stones. 

Shortly afLci wards Marco, wlu) wa'J put in 
command of a Venetian galley in a battle against 
tlie Genoese, was cajitnicd Wliile he was iii 
prison he became poinilar because of the 
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marvel Ions stories he could tell of his adven- 
tures, He dictated a 
full account of all that 
he had seen and done 
in distant laiidSj a 
book which we still 
have, Some people 
laughed at the stories 
in the book, saying 
that he had made 
them up, but recent 
travcllcis who have 
made the same jour- 
ney say tliat his 
descriptions arc woii- 
A C/iifiese Image oj dcrfully accurate, 
Marco Polo Marco Polo was the 


gieatest traveller of the thirteenth century. For 
fifty years after his death Venetian merchants 
followed the route into Asia that he had trav- 
ersed, and made themselves rich with the jewels 
and spices that they brought back with them. 
Then there was fighting in the East. The Chinese 
drove the Tartais out, and the Turks pressed 
on toward Europe, Thus these old trade routes 
were closed. 

In spite of this Marco Polo’s influence was not 
dead. Christopher Columbus, reading his book 
two centuries later, resolved that he would 
reach the lands discovered by Marco Polo by 
travelling west instead of east. He reached 
America Vasco da Gama, reading his book in 
the cabin of his ship, reached India, not by 
Marco Polo’s overland route but by sea. 



GUTENBERG AND THE INVENTION OF 
PRINTING 


Five hundred years ago books were so dear 
that only the richest people could afford to buy 
them, and the man who possessed thirty books 
was considered to have quite a library. Books 
were very expensive because, before the inven- 
tion of the printing press hr the fifteenth 
century, all books were rvritten by hand, which 
is what we mean when we use the word 
inanuscrijit. 

In the days when books were written by 
hand H took a very long time to make a copy of 
a book. Just before the printing press was in- 
vented a very wealthy man engaged forty-five 
skilled scribes to copy books, and in nearly two 
years they could produce only two hiuidred 
books. 

In the early Middle Ages most of the books 
were copied by the monks, who were the only 
people who could read and write with any ease. 
They sat in little recesses in the cloisters of the 
monasteries and wrote, using goose-quill pens 
on parchment. Every letter they wrote beauti- 
fully, and they left the capital letters to be 
filled in later by one of their number who was 
particularly skilled in drawing. He designed n 
beautiful capital letter and painted it in bright 
colours. These manuscripts made by the monks 
are preserved in museums, and they are among 


the most beautiful things which remain to us 
from the Middle Ages. 

At the beginning of the fifteenth century 
came the invention of wood blocks for printing 
pictures. These pictures were drawn backwards 
in tliick lines on a piece of soft wood. Then the 
wood between the lines was cut away. The 
lines, which now stood out, were inked and the 
picture was stamped on the paper which was 
by this time replacing parchment Below the 
picture were a few words to explain it. The 
printed pictures arc called woodcuts By tlicii 
means it was possible to lake off many pictiucs 
from one block, and so less time was spent than 
if the artist had to draw a fresh picture evciy 
time one was wanted 

Just at the time when these woodcuts were 
being made Gutenberg was growing to be a 
man. He was a German born at Mainz, of 
wealthy parents, in the year 1398. When the 
lad was about ten his parents had to leave 
Mainz because there was a quarrel between the 
wealthy and the poor in the city. They went to 
live at Stiasbouig 

Wlicn Gutenberg was only a youth of fifteen 
he was busy making cxjierimcnts in polishing 
stones and making mirrors. He needed a 
partner in the business because lie had not llie 
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necessary capiial, but he was so clever at the 
work that he had no difficulty in finding one. 
For twelve years he and his partner worked 
together, and then their trade failed because a 
pilgrimage was postponed. They had made 
many mirrors in the hope that the pilgrims 
would buy them, and they could find no one 
who would buy them instead, 

Gutenberg and his partner then set up with 
two other men as printers of woodcuts, and 
apparently they did well. Gutenberg, however, 
was not satisfied with tins. He wanted to print 
words, not pictures. He quickly realized that 
it would take a long time to carve a page of 
words in a block of wood, and after much 
thought it occurred to him that what he wanted 
was a numbci of separate letters that could be 
fastened together into a frame, and which, 
when sufficient copies of the page had been 
printed, could be separated and set up again for 
another page. 

To carry out the necessary experiments 
Gutenberg needed capital. He explained his 
plans to Fust, a shrewd merchant of Mainz, in 
which town Gutenberg was once again living. 
Fust thought the plan so good that on two 
separate occasions he lent money. As security 
for his money Fust had a claim on all the 
printing stock-in-trade. 

At this time Gutenberg took into his service 
a clever worker in metal called Schoeffer. He 
suggested that Gutenberg, instead of carving 
all his letters in wood, could save time and 
expense by carving a lettci in metal. With this 
metal letter he punched a mould in a softer 
metal. Then he melted metal and poured it 
into this mould and thus quickly got as many 
letters as he required. 

As soon as this difficulty had been overcome 
Gutenberg decided on the punting of a copy 
of the Bible. 

It took a long time and the cost was heavy. 
In l455i the first printed book, the complete 
Bible in Latin bound in two volumes, was for 
sale. People were surprised that it was as clear 
as though it had been written by hand. When 
they learnt that many copies had been printed 
at the same time, and that the cost of a printed 
copy of the Bible was less than that of a hand 
written one, they were still more a.stonished. 
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Just at the moment of Gutenberg’s triumph, 
the mean Fust came to claim the money he had 
lent, Gutenberg had spent all on his experi- 
ments and on buying the paper for the copies of 
the Bible, and on paying those who had printed 
it. If Fust had been willing to wait till Guten- 
berg had sold the copies of the Bible he would 
have been paid in full. Instead, sticking to the 



Crtx/on’s Printing Press 

Cfiv/im tfii'i the fi*\t to nj' *i 

pte\% nj i |7t» 

letter of his bargain, he seized tlie printing 
press. 

A friend gave Gutenberg the inoiicq^ to set up 
another press, and Gutenberg ])iinte(l one or 
two more books, but lie did imt iirosper, and 
ended bus days taking a jiensinn from the Arrh- 
bishop of !Mainz 

Gutenberg was iiuiied in the hour of lus 
Iriuinpli, hut his nlca was used, and printing 
])resse,s w(tc rapidly set up in all the iiupoitant 
cities of Fiiiope, hiiiigiiig gieat changes to life. 
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The interested visitors to any of lliese printing" 
workshops saw a man or two sitting near a 
window \vith sinaU boxes in front of them, one 
Idox for every letter of the alphabet. Each box 
contaijied the type, that is tlic metal letters^ 
One box had all the f 's, and another all the p’s> 
Fixed up neat each of these compositors was the 
manuscript which lie was setting np in print. 
In his left hand he had a stick with a gioovc in 
it. Into this he put the letters whicli he took 
out of tlic boxes, and thus made a line of print. 
When he had filled the groove of the stick he 
took out the row of type he had made and put 
it into a frame of wood. Then he filled the 
slick again and put the row of 13^10 into 
the frame. Tlius he continued until the frame 
was lull. Then ho fastened the frame tightly 
together. 

Another man then, with leather pads, smeared 


ink on to the frame of type. Another worker 
took a clean sheet of paper big enough to 
cover the frame and to make two pages of the 
book, and fastened it into wliat was called a 
wooden margin. Then tlie clean paper was shut 
down on to the inked type and tlirust under tlie 
press. One of the workmen pulled the lever or 
handle towards him and thus pressed the paper 
down on the type. Tlien the men drew the 
framework of type and the paper from vuider 
the press, unfolded the framework and took out 
the printed pnge, 

"Wien enougli copies of these two pages had 
been made the fiamc was taken out of the press, 
the type taken out and the compositor set up 
another two ]iagcs. This was continued until 
all the pages had been piinted. 

Often books were bomid in the same work- 
shop and sold by the printer. 


VASCO DA GAMA AND THE SEA ROUTE TO INDIA 


In Portugal nearly six hundred years ago 
there lived a great Prince called Henry the 
Navigator. He gained this name not because 
he went to sea himself, but because he was 



The Type of Ship in which da Gama sailed 
(0 India 

always reading old books of geography and 
studying old maps and encouraging sailors to 
explore the west coast of Africa, In those days 
no One knew wlmt the east and west of Africa 


weie like, though, of course, many sailors were 
well acquainted with the northern Mediterra- 
nean coast 

Tlie Portuguese seamen sent out by Henry 
the Navigator found the Cape Verde Islands, 
and so named them because they were green 
while the coast to the north of them was 
parched and sandy. Others, after Henry the 
Navigator's death, sailed farther south, hut 
they all returned with the news that tlie coast 
of Africa stretclied still fartlicr south than they 
had been able to journey. 

At length one of these seamen, Bartholomew 
Diaz, reached the south of Africa and rounded 
the Cape. He suffered so much from the 
terrible winds and curients as he rounded the 
Cape that he called it the Cape of Storms. 
When he told his adventures to King John of 
Portugal he said that if it were called "The 
Cape of Storms" the sailois would be unwilling 
to sail past it. He theiefore called it "The 
Cape of Good Hope," because he hoped that 
Portuguese sailors would reach India that way. 

It was in the hope of reaching India by sea 
that so many Portuguese .sailors had risked 
their lives. Prom India Europeans wanted 
pepper, nutmegs, cloves, and spices, to make 
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the salted meat that they had to eat in winter 
more palatable. Since the time of Marco Polo 
Europeans had been shut out from the overland 
route to India and China. 

This was tire state of geographical knowledge 
when King Manocl of Portugal asked a gentle- 
man of his couitj Vasco da Gama, to undertake 
a voyage in the hope of reaching India. 

In July, 1497, the people of Lisbon turned 
out into the streets to see Vasco da Gama set off 
First came the ridily dressed standard-bearer, 
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The Sea Ronie to India 


carrying a silk banner with a golden cross on it. 
Then came Vasco da Gama, a dark bearded man 
about thirty-six years old, riding on horseback. 
Great was the cheering, but tlicre was sadness 
too, for many feared that he and his companions 
were going to their death 
They went aboard and the four vessels, which 
liad been specially built for tire voyage, sailed 
slowly dow the river Tagus. In the cabin sat 
da Gama looking at his two most precious 
possessions, a gcograpliy book by Ptolemy of 
Alexandria, who Jived about A.D. 150, and a 
book of Marco Polo's travels 
The vessels reached Cape Verde Islands and 
then da Gama ordered that tliey should sail due 
south instead of hugging the African shore, 
until they reached the Cape of Good Hope. As 
tliey were rounding the dreaded Cape a terrible 
storm arose, and the sailors were so fearful 
that they begged da Gama to turn back. The 
storm grew worse, but nothing would persuade 
da Gama to give up his purpose. 
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At last they doubled the Cape and found 
calmei wntcr.s. The sailors' liopcs of con- 
tinuous fine wcatlier were, however, dashed by 
another storm. They crept north beside the 
eastern coast of Africa, sailing in waters which 


Fig. 64 
Tffsro da Gama 

no European had seen before. On Christmas 
Day they laiidevl on a part of the roast to which, 
in honour of the day, da Gama gave the name of 
Natal. 

Kceiring a northerly course they came to the 
mouth of a large river up wJucli da Gama gave 
orders that his ships should sail, since they 
were in great need of repair. Tlie sailors called 
it "Tlic River of Afercy," but to-day it Ls known 
as the Zambesi River. 

After the vessels had been rcpaiicd and tlic 
sailors had recovered from the scurvy from 
which they were siiffeiing, as the lesultof alack 
of fresh meat and green vegi'tahles, they sailed 
north again and put m to a little trading town 
of Mcliiitla. Tleie, umliaiy to their piovious 
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experiences, the king proved friendly and much 
lo tlicir joy lent them pilots to guide them to 
Calicut in India. For twenty more days they 
journeyed, and then in tlie distance da Gama 
saw the long faint line of tlie Indian coast. So 
liappy was he that he fell on his knees, spread 
out his liands to tlic heavens and was silent, 

Wlien they reached tlie harbour of Calicut 
da Gama put on his best clothes and went ashore 
to visit the prince of that part of India, When 
he was led into the presence of the King of 
Calicut, resplendent in his jewels, da Gama felt 
himself but poorly dressed. 

He told the King that the great King of 
Portugal desired peace and friendship with him, 
and added that if lie, and other Portuguese 
merchants, might take home spices they would 
give the Indians in excliange many goods from 
Europe, At first the King was willing, but there 
were some Arab merchants at hand who wanted 
to keep the trade in their own hands and they 


peisuaded the Indian prince that the Portu- 
guese were mere nobodics. 

At length da Gama set out on Ins leturn 
journey by the same route. This time they 
liacj fair weather as they rounded the Cape 
of Good Hope, Exactly two years and eight 
months after thei r departure they reached Lisbon 
with the holds of their ships full of spices (1499). 

Great was the rejoicing in Lisbon. All the 
citizens crowded into the streets to see da 
Gama as he went to the King’s palace. Da 
Gama kirclt to ki.ss the King's hand, but tire 
King rose from his chair to make clear to all 
how much he admiicd the man who had found 
the new sea route lo India. Titles and money 
weiG showered upon him. 

From this time forward Portuguese mercliants 
went regularly in their ships to India bringing 
back spices and jewels, and they never forgot 
that it was Vasco da Gama who first showed 
them the way. 


THE FOUNDATION OF THE AMERICAN COLONIES 


Wlietr in a 49a Christopher Columbus set sari 
from Spain neither he nor any one else knew 
that “there was a continent stretching from the 
Arctic Ocean in the north nearly to tlie Antarc- 
tic Ocean in the south, and separating the 
Atlantic from the Pacific. 

VHicn CoUunbus sighted the West Indies he 
imagined that he had reached the islands off the 
coast of Asia, He died in this belief, com- 
pletely ignorant that he had discovered a new 
continent, America. 

The first English colony, that is, settlement of 
white men, to be made in what we now call the 
United States of America was planted at the 
instigation of Sir Walter Raleigh, famous as the 
courtier who spoiled his cloak to keep Queen 
Elizabeth’s shoes clean, and as the man who 
brought back from the New World tobacco and 
potatoes. 

Raleiglr sliowed his wisdom in that he did not 
expect his settlers to make a fortune by picking 
np gold and silver, which was what tlic Spaniai’d.s 
hoped to do in Mexico. He realized that his 
colonists would have n hard struggle to make a 






648 THK PRACTICAL JUNIOR TEACHER 


living by tilling the soil, llic colony that, after 
one or two unsuccessful attempts was founded, 
he called "Virginia,” hi honour ol Queen 
Elizabeth — '' the Virgin Queen.'’ 

The man to whom the success of the colony 
was due was Captain John Smith. In 1606 he 
set out with a number of gentlemen anti 
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Sir Walter Rakish 

cai'pentcrs, blacksmiths, and labonrcis. The 
gentlemen and Smith quanelled, and they 
succeeded in putting him in chains before he 
reached Virginia. 

The party landed on the shores of Chesapeake 
Bay. At nightfall a party of Red Indians crept 
up to the little camp on their hands and knees 
and sent a shower of arrows among the party. 
The colonists fired their guns, and the Indians, 
terrified at a sight and sound that they had 
never experienced before, fled shrieking. At 
this Captain John Smith was released from his 
chains, for they knew that lie was the best man 
lo help them in emergencies. Shortly afterwards 


the Iiidians agieed that the colonists should 
have some tcrriloiy in the district. 

Captain Smith had a very diflicult task to 
make the gentlemen colonists work at tilling the 
soil, building houses, and fortifying the encamp- 
ment, but they found that they must do this to 
live and, as Smith set them an example by 
working haider than any one else, they made a 
success of the colony of Virginia. 

Very diffeicnt weic the Pilgiim Fatheis, the 
next scttlcis in the New World. During 
Elizabeth’s reign some of the Protestants in 
England criticized the Chiircli of England, dis- 
liking the idea of sacraments, ceremonial, and 
music in cliuich seiviccs. They wished to 
live a very puie life and so weie nicknamed 
"Puritans,” a name that stuck to them, (See 
Fig. 125.) 

Finding no sympathy in England fiom 
James I, who said that he would make them 
confoim or harry them out of the land, they 
fled to Holland After they had lived there 
twelve years they delei mined on the great 
advenliuc of settling in America. 

In 1620, a hundred and twenty Puritans set 
sail from Southampton in the Speedieell and the 
Mayflower. Befoic they had sailed four days 
the Speeixoell sprang a leak and both ships put 
back into the river Dart for repairs, They set 
out a second time, but after they had gone 
about three huiidicd miles the Speedwell was 
found to be unfit for the voyage and both 
vessels turned back. Then the Mayflower .set 
out alone from Plymouth Harbour. 

The Mayflower was thirty yards long and 
eight yards wide, and she caiiicd a crew of 
fifteen or twenty men Slie was fitted with 
three masts. The hundred and two passcngcis 
were cramped together, and tire rough seas 
broke over the vessel. One day the main beam 
of the ship gave way in the midst of a storm, but 
one of the passengers with great presence of 
mind forced back the beam into its place witli 
a jack. 

At last, after a voyage of sixtj^ days, on 
4th November they landed at Cape Cod, They 
saw no shelter aiiywheic, and no sign of man 01 
of food. Tlicy had brought with them suflicieiit 
food for the journey, and for about anothei 
sixty days. Tii addition they had piovided 
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themselves with a few pea, bean, and other vcge- they came upon a deserted wigwam furnished 
Ciibie seeds, a few vessels of wood and pewter, a with bowls, trays and dislics, eartlicrn pottery, 
few carpenter's tools,, and the outfit for a black- tobacco seeds, and rushes for making mats, 
smiths' shop. They had no ploughs, no carts, A few months later a Red Indian came to 



and no harness. It was a pitifully small equip- them, spoke in English about London, and 
ment with which to face the winter in an promised them that his ciuef wtiuld be friendly- 
unknown continent. Two years later the chief fell ill and, when he 

They moved inland and saw in the distance recovered owing to tlio attention of one of the 
some heaps of sand. They thrust their swords iiaity who knew soiuelliing about me<lirine, ho 
into them to find, to their. joy and sur[)rise, became their fast fiieiid. In sjiite of these 
baskets filled with coni and maize, and a bag pieces of good foitiiue, liowevei, the (‘ally years 
of peas, with a bottle of oil. Not far away of tlu: Ni'W England Slates w(‘re vmy tiying, 
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and had it not beta foi the endurance of the 
Pilgrim Fathers they would have died of star- 
vation or have seized some chance to return to 
England. 

In 163Z, Maryland was founded under a royal 
charter fioin Charles 1 . Lord Baltimore, the 
owner of the colony, was a Roman Catiiolic, and 
ill his colony Catholics and Protestants lived 
together in harmony. 

In 1681, William Penn, a Quaker, foimdcd 
another colony. The Quakers, who were also 
called Friciuhs, believed that all wav was wrong. 
They wore a distinctive dress, the women 
wearing very sober coluuis such as grey, while 
the men refused to take off their broad brimmed 
hats in the presence even of their social superiors. 

King Chailcs II owed money to William 
Penn, but instead of paying he granted the 
Quaker a charter to fonn a new colony which 
he named Pennsylvania, Penn and a number 
of Quakers left England, and soon marked out 
a place for theii ffrst city, Philadelphia, which 
means "Brotlieily Love." Since in this new 
colony all were allowed to worship God as they 
thought right, Protestants of various kinds 
settled here, 

Penn was very friendly with the native 
Indians, He wrote letters to their chieftain, 


and they met under an elm tree and made a 
ticaty of peace. 

New York was conquered from the Dutch in 
1665, and became an English Colony. 

The last of the colonies to be founded was 
Gcoigia (1732). Oglethorpe, touched by the 
sufferings of impiisoned debtors 111 England, 
persuaded Parliament to make a grant of public 
money to settle them in the New World. 

In such various ways the thirteen colonics 
of Britain were planted in America by men and 
women widely differing in outlook. 

The colonists in the south, m Virginia, 
Geoigia, and South Carolina, giew tobacco and 
cotton, but tlic climate was too hot for them 
to be able to use white labour. Negro slaves, 
who had been caught on the west coast of 
Africa, or whose ancestors had been so caught, 
worked under the blazing sun in the cotton and 
tobacco fields of tlic southern states. 

In the more northerly of the thirteen colonics 
there were no slaves. The climate was tem- 
perate, the chief occupation was agriculture, 
and white labour was used for tilling the soil. 

This matter of owning or not oivning slaves 
introduced a further difference among the 
colonists, which was to have serious con- 
sequences later. 


THE AMERICAN WAR OF INDEPENDENCE 


Pitt and Wolfe between them won Canada for 
Britain (p. 704), frustrating the French liopes of 
gain in North America. However, the Seven 
Years' War in which tliisliad been accomplished 
left Great Britain in debt, and the new Clian- 
cellor of the Exchequer, George Grenville, at a 
loss to know how to raise the money, decided 
that since the war had been waged for the good 
of the thirteen colonics, as well as for the 
benefit of the Mother Country, the colonics 
should bear part of the expense. 

Grenville, therefore, gave ordeis that the 
Navigation Laws were to be strictly observed. 
Now by the English Navigation Acts, tlic 
colonists were forbidden to export sugar, to- 
bacco, dyes, and ginger elsewhere than to 
England or to another colony, and all imported 
commodities must be shipped from England 


only. If these laws had been strictly kept they 
would have very severely handicajipcd the 
trade of the colonists, but a great deal of 
smuggling had gone on without anyone taking 
notice. Now, Grenville ordered that the smug- 
gling should stop, and that all tlic import and 
export duties should be properly paid. 

Next, the English Parliament, at Grenville’s 
suggestion, passed the Stamp Act, by which 
the colonists were obliged to buy stamps to put 
on newspapers and on small legal documents. 
At this they were very indignant. They 
claimed that, as they were not represented in the 
English Parliament, the Parliament ought not 
to tax them. Their slogan was "No taxation 
without representation.’' 

The next year a new minister repealed the 
Stamp Act, but passed another Act declaring 
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that the English Parliament was completely 
justified in taxing the colonists. Feeling grew 
more hostile in America. 

A third minister, Townshend, put a customs 
duty on tea, glass, lead, and painters’ colours. 
The spirit of the Americans rose higher All the 
taxes, except the one on tea, were repealed, 
but the. Amevicans would not be satisfied as 
long as this one tax remained. 

Shortly after this tea ships from India came 
into Boston haibour. A party of rioters dressed 
as Mohawk Indians came aboard the ships and 
threw the tea overboard, and the citizens of 
Boston, sympathising, refused to punish the 
rioters for the "Boston Tea Party" as this 
incident was called. Parliament thercfoie closed 
Boston harbour to trade and took other strong 
measures (1773). 

As a lesult the colonists sent representatives 
to Philadelphia to discuss what was to be done. 
This was a remarkable development, for before 
til is time each colony had been very jealous of 
its independence, and had refused to act with 
another colony. 

A skirmish took place, and George Washington 
was put in command of the American forces. 

Washington was a Virginian, a giant of six 
feet three, with a commanding presence and 
with a good record in the Seven Years’ War. 
For the last fifteen years he had lived as a 
typical Virginian jilanter of the more prosperous 
sort. He was a member of the Cliurdi of 
England. He ruled the large number of 
slaves he held with strictness but also with 
consideration. It has been said of liim — 

"Washington was grave and courteous in 
address; his manners were simple and unpre- 
tending; his silence, and the seiene calmness of 
his temper spoke a perfect self-mastery; but 
there was little in his outer bearing to reveal 
the grandeur of soul which lifts Jiis figure with 
all simple majesty of an ancient statue out of 
the smaller passions, the meaner impulses of tlio 
world around him. 

"What recommended him for command was 
simply hi.s weight among his fellow laiiclowners 
of Virginia, and the experience of war which he 
had gained. It was only as the weary war went 
on that the colonist.s learned, little by little, the 
greatness of their leader — his clear judgment, lus 


heroic cnduiance, his silence under difficulties. 
Ills calmness in the hour of danger and defeat, 
the patience with wliich he struck, the lofty and 
serene sense of duty that never swerved from 
its task through icscntment or jealousy, that 
never through war or peace felt the touch of a 
meaner ambition, tliat knew no aim save that 
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George Wasbiiiglon lieudittg the Dedaraimi 0/ 
Independence 


of guarding the freedom of hdlow-country- 
mcn, and no personal longing ^avc tiurt of 
returning to lii.s own fiieside when tlieir free- 
dom was secured.’’ 

He had need of all tlu*so (puilitics, for w’hcii 
the Aniorican aiiny first caiiie together they 
were without tents or imifjiims, and there were 


not enough cartiiclges to give nine to every 
.^amnn| nnd had 110 lllOlieV tO supply 
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alk these deficiencies, Yet he was criticized by 
those who wanted him to iiiidcrtake showy 
military operations. 

On 4th July, Congress composed of repie- 
sentatives from each of the colonics voted the 
Declaration of Independence 

"We hold that all men arc created 

equal; that they arc endowed by their Cieator 
with certain inalienable rights; that among 
these arc life, liberty, and the pursuit of liappi- 
ness, that to secure these rights governments 
arc instituted among men deriving their just 
powers from the consent of the governed; that 
whenever any form of government becomes de- 
structive of these ends it is the light of the people 
to alter or abolish it. 

"We thcrcfoie, the representatives of the 
United States of America in General Congress 
as.semblcd ... do, in the name and by the 
authority of the good people of these colonics, 
solemnly publish and declare that these United 
Colonics are, and of right ought to be, free and 
independent states." 

In the next year the "Stars and Stripes" 
became the national (lag of the United States^ 
as the colonies styled themselves after the 
Declaration of Independence. Congress voted 
tliat the flag of the thirteen United States be 
thirteen stripes, that the Union be thirteen 
stars. As the other states came in to the Union 
a star was added for each state. 

In designing the flag, W^ashington wanted six- 
pointed stars, but the widow at whose sliop he 
called showed him that a five-pointed star 
could be cut by one clip of the scissors, and so 
the American stars have five points. 

In the same year an English gcneial was 


surrounded by the colonial army and had to 
surrender at Saratoga, France, seeing that the 
coloni.sts were likely to win, and anxious to 
avenge herself for the loss of Canada in the 
Seven Yeans' War, entered into the war on the 
side of the colonists and her example was latei 
followed by the Spaniards. 

With this England lost the command of the 
sea and could no longer be sure of being able to 
send reinforcements and supplies to the English 
in America. On one critical occasion Cornwallis, 
our general, marched into tlie peninsula of 
Yorktowii, counting on being able to escape 
with his men by sea. Instead a French fleet, 
which had for the moment defeated the English 
fleet, arrived in the harbour, and Cornwallis, 
who could not escape by sea and whose retreat 
by land was blocked, had to surrender. Wlien 
the English minister heard this he threw up his 
hands and said, "It is all over." 

In 1783 peace was signed, and the Englisli 
agreed to the independence of the United States. 

When the Americans had asserted their in- 
dependence of England they had to decide how 
they should be governed. They resolved that 
the United States should he a republic, and 
elected Washington as first President in 1789, 
He was elected for a second term of office in 
1793. During these eight yeai's he proved him- 
self as great a statesman in peace as he had 
shown himself in war, After his second period 
of office he refused to stand as candidate for the 
Picsidcncy a third time, and gladly returned to 
the private life which he had reluctantly left when 
summoned to take charge of the colonial forces. 
He died in 1799 "first in war, fust in peace 
and first 111 the hearts of his countrymen." 


THE FRENCH REVOLUTION, 1789-1794 


In France in 1789 there ruled King Louis 
XVI, a prince thirty -five years old, who would 
have made a good coimtry squire, but who was 
a failure as a King, He cared only for hunting 
and for working as a locksmith. He was often 
aptly described as a kind man, but that was 
only anoUier way of saying that he had no will 
of his own, but was led hither and thither now 
by his wife and now by his ministers. 


Louis' wife, Marie Antoinette, was a proud 
and beautiful woman ^vho, when she first came 
from Austria, her native countiy, had been full 
of gaiety, and was often careless of the forms 
and ceremonies of court life. She had very 
little understanding of the French people, 
rich and poor, and because of this she often 
gave her husband, who at times iclied upon 
her, bad advice. 
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In attendance on the King and Queen were 
the French nobility, who wasted their time at 
the Court of Versailles. There they lived in 
luxury, spending lavishly on show the wealth 
that was wrung from their estates in the 
country. 

The Bishops and Abbots of the Catholic 
Church in France were the sons of the nobility, 
living pleasantly on the revenues drawn from the 
lands the Church possessed. The parish priests, 
poor men themselves, were angry with their 
superiors for their shameful ways, and some- 
times jealous of them for their wealth. 

In contiast with the King and the Queen, the 
courtiers and the Bishops, the country people of 
France were very badly off. They were groiuid 
down by heavy taxation from which the 
nobility were exempt, \Vliat made matters 
worse was that they never could foresee how 
much would be required from them in taxes. 
One of the most foolish and irritating of these 
taxes was the salt tax. Every one over seven 
yeais of age had to buy seven pounds of salt 
annually. The government had the sole right 
to sell salt, and made a great profit on it. Again, 
if a countryman wanted to take or send his 
goods into another French province he had to 
pay a heavy customs duty. 

Besides all tire money tliat the serfs had to 
pay to the government they had to pay tithes 
to the parish clergy and dues to their feudal 
lords. Often the noble landowner had the right 
to a certain portion of the peasants' crops. 
Sometimes he maintained the only mill, wine 
press, or oven in the district and could require 
every one to make use of these and give him a 
share of the proceeds. 

The nobles, too, had the sole right of hunting. 
The game which they preserved damaged tlic 
peasants' crops, and peasants were not allowed 
to kill the deer, hare, rabbits, and pigeons. 

■ The serfs in other parts of Europe were worse 
off than those in France, but the Fiench were 
sufficiently alert to resent their sufferings. 

If the French had had Parliaments they 
might have been able to remedy their giievanccs 
without a revolution, but no Parliament had 
been held in Fiance since i6r4, a hundred and 
fifty years before. All power was in the liands 
of the King and of his ministers, and none dare 


complain because they could be imprisoned by 
the King by means of iMlres de Cachet, without 
first having a fair trial. 

In spite of the heavy taxes paid by the 
peasants, Louis XVI was nearly bankrupt 
One of his ministers advised him that the way 
to gain money was to persuade the people to 
consent to new taxc.s, particularly to persuade 
the nobles and the clergy to pay taxes. lie 
advised the King to call a States General, as the 
French Parliament was called. Louis agreed, 
nor foreseeing what would be the outcome. 
Tlie voters, every man over twenty-five who was 
on the taxpayers list, were told to draw up a 
list of grievances winch they had against the 
government, and of lhc.se between fifty and 
sixty thousand were sent in. The French hoped 
that the King would remedy all the wrongs 
and would for the future be guided by the 
wishes of his people. 

The King, however, was not prepared to go 
as far as his people hoped, and he showed this 
by dismissing a popular minister. Whereupon 
CainiUc Desmoulins, leaping on to a chair in the 
gardens of the Palais Royal in Paris, shouted, 
"To anus I Not a moment must be lost 1 1 have 
just come back from Versailles. M. Necker has 
been dismissed. To-night all the Swiss and 
German battalions in the Champ de Mars will 
come out and slaughter us ! \Ve have but one 
chance left — to ann I ’’ 

The answer was thunderous roar. There was 
rioting that evening and the next day. On 
14th July tlie mob attacked the Bastille, the 
famous state prison of Paris. It was hated by 
the citizens as a .standing reminder of the power 
of Kings, The mob stormed the walls, released 
the prisoners (there were only seven), and 
massacred the defenders of the Bastille. 

The King had been out hunting that day as 
usual. He was waked out of his sleep to licar 
the news. 

"This is a revolt," he said. 

"No, sire, it is a revolution,’’ was the rcjily. 

Three daj's later Louis, cowed by this out- 
burst of popular fury, lecalled the popular 
minister and nidc into Paris, wearing the 
tricolour, the flag of the revolution. 

On 4tli August, when the deputies were 
sitting in the Assembly at ViusaiUes, a noble 
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rose to explain that what made the mobs sack, equal in rights." "No person shall be accused, 


the country houses was their hatred of paying^ 
duos to their lords. lie proposed that tlic dues 
slioulcl therefore be swept away. Tliis was 
followed by wild applause. After this deputy 
after deputy rose to make a similar suggestion, 
One proposed that the clergy should give up 
the rights of their order, anodier that sporting 
rights should he resigned. Tithes, Anancial 
privileges were likewise given up. "The France 
of history vanished on 4th August, and the 
France of the new democracy took its place." 
The work of that one night has never been 
undone. 

On 26th August, following the American ex- 
ample, the French Assembly issued "A Declara- 
tion of the Rights of Man." Significant phrases 
from it are: "Men are born and remain free, and 


arrested, or impiisoned except according to 
law." "Every citizen may speak, write, and 
print with freedom within the law.” Soon news 
of this document spread all over Europe, and all 
thoughtful people were discussing "The Rights 
of Man." 

Meanwhile the mob in Paris was starving, and 
the women determined to march on Versailles 
to make the King and Queen take up their 
residence in Paiis, believing that where the 
royal family was llicie would be hread, These 
lOugh women broke into the Palace, and 
threatened the life of the King and Queen. At 
length they wcic quieted by the promise that 
their Majesties would go to Paris. 

The royal coaclics moved slowly from Ver- 
sailles to Paris, The women shouted, "Here 
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come the baker and his wife and the Jittle 
baker’s boy." The loyal family took up resi- 
dence at the Tuileries. 

For awhile Louis, powerless, let events take 
their course. Then he resolved to flee from his 
humiliating’ position. He, Marie Antoinette, 
and their children drove away in disguise in a 
huge travelling coach. All day long they 
travelled unmolested under a burning sun 
along the white roads. At Saiute Menehould, 
the postmaster Drouet’s son wondered who they 
luiglit be, and resolved to stop them before they 
crossed the French frontier. The coach had half 
an hour’s start, but Drouet knew all the short 
cuts, and a man on horse-back could travel 
more quickly than a heavily laden coach 

At Varennes Diouet raised the alarm, put a 
cart across the only bridge over the Aire and 
threatened to shoot if the party drove on. 
Then one of the crowd lecognizcd Louis and his 
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chance of freedom was over, The horses’ heads 
were turned round, and the King was driven 
back to Paris. 

This attempted flight was a shock to the 
monarchy from winch it did not recover. The 
King for tlie future counted for nothing, though 
it was another year before they deposed him, 
and proclaimed a republic, and another few 
montiis before tlicy guillotined him as a traitor 
to his country. 

Louis' last words were," Sirs, I am innocent of 
that of which I am accused I I hope my blood 
will consolidate the happiiic.ss of all French- 
men." Never was Louis so kingly as at his 
death. About si.x months later Marie Antoinette 
followed him to the guillotine. On this followed 
the Terror, during which two thousand were 
guillotined. The revolution which had begun so 
favourably on 4th August and 26th August, 
ended in blood. 


NAPOLEON BONAPARTE 


The new ideas of the Ficnch revolutionaries — 
Liberty, Equality, and Fraternity — and the 
guillotining of Louis XVI and Marie Antoinette, 
and of thousands of French men and women 
suspected of not being whole-hearted in their 
support of the new French Republic led to war 
between France and the rest of western Europe. 
The hero U’Jio gave France glory in that war was 
Napoleon Bonaparte. 

Napoleon was born in 1769 in the island of 
Corsica, off the coast of France and Italy. He 
was trained to be a soldier, and first made his 
name at the age of twenty-three by driving the 
English out of Toulon harbour (1792). Three 
years later he had Ins chance. The Directors (as 
those were called who governed France after the 
Terror) wanted a soldier to safeguard the 
meetings of the Convention Assembly. One of 
them said, "I have the man whom you want. 
He is a little Corsican oflicer who will not stand 
upon ceremony." The Director's confidence was 
justified, for Napoleon quelled a riot in the Paris 
streets by "a whiff of grape shot." 

Next year he was given command of tiie army 
in Italy, where the French were fighting against 
the Sardinians and the Austrians. The French 


forces Naj>oleon found almost in despiiir, lie 
put fresh heart into them, and defeated the 
Sardinians in three weeks, showing in the cam- 
paign the physical courage which gained him 
the affectionate title of "The little Corpoial," 
and the generalship that made him a centre 
of attention though he was but a sallow, thin 
little man with lank hair, and a straight roat 
buttoned up to the neck. He followed up the 
Austrians and made them make a treaty veiy 
fuvouuible to Ibance. 

Already his mind was looking for greater 
world.s to coiKjiier. He next attacked P'gyjit. 
realizing that it was against the British he must 
strike. There he was equally successful on laud, 
but the British fleet under Nelson defeated the 
Freiicli fleet at the Battle of the Nile and 
Napoleon, seeing that nothing more could come 
of ills Egyptian campaign, slipped away from 
Egypt, and, eluding the vigilance of the English 
fleet, laiidod in the south of France 

In his absence the Fiench had been iiii- 
siicressful. They leali/.ed that the one man who 
could biiiig them victory was Bonapaite, so, 
giving him the title of I'liht Consul, they en- 
tnislcd Fraiic<‘ to his care. 
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Napoleon as First Consul qiiicklj' put an end 
to French defeats, and then set himself to 
organize the government at home. The revolu- 
tionaries had guillotined Louis XVI, but tliey 
had not been able to get the Frencli to agree to 
another form of Government. Napoleon ordered 
his lawyers to draw up a code of law, the Code 
Napoleon, which is to this day the law of 
France. The revolutionaries had tried to abolish 
the Roman Catholic Church in France. Napoleon 
recognized Roman Catholicism as the religion of 
his country, In all matters which were discussed 
and settled it was Napoleon wlio by his clear 
brain and untiring energy took the lead. 

After less than live years as First Consul, 
Bonaparte took tlie title of Emperor of the 
French, crowning himself in the Cathedral of 
Ndtre Dame in Paris. 


Napoleon, at one time or another, liad con- 
quered all his foes in Europe, but the British 
he could not conquer. He realized that the 
only way to make the British yield was to 
invade England and defeat the British army. 
To do this he collected troops and had built 
flat-bottomed boats. Then he realized that 
unless he had war ships to escort them to 
England, the English might attack them in the 
Channel, and his whole scheme fail Napoleon, 
however, had no war ships that he could use for 
the purpose, since Nelson and Cornwallis were 
blockading the two chief French fleets of war 
ships in French harbours. One of these fleets 
managed to escape, but Nelson defeated it at 
Trafalgar, Napoleon could not invade England, 
Instead, he attacked and defeated the 
Austrians, beat the Pmssians at Jena, and made 
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an alliance witli the mighty Czar ot Russia. 
The Aiisliians fought again, were again forced 
to make peace, and to give their princess, Marie 
Louise, as wife to Napoleon. Napoleon had 
long been manicd to Josephine Beauhamais, 
but he divorced her to marry a princess who, lie 
hoped, would give him an heir. 

Napoleon dreamed of a still greater Kinpire 
for himself, but the very greatness of his 
ambition laised enemies against him. Finally, 
Spain, Russia, Piussin, and Austria resolved 
to attack him at once, backed by the gold and 
annics of Biitain, Napoleon's generals were 
foiled in Spam by the pciscvcrancc of Welling- 
ton, Napoleon himself was defeated in Russia, 
by the rigour of the weather and his failure to 
feed his army. He was defeated at Leipzig, and 
retreated to Paris, where he was foiccd to 
abdicate his position as Empcior. 

ABRAHAM 

George Wasliingtoii, more than any other 
man, made the United States of America. 
Abraham Lincoln saved the United States when 
it looked as though the Union 'would split np 
on the question of slavery. 

Abraham Lincoln was born in iSog in a one- 
roomed hut in the backwoods of Kentucky. 
His father was a restless, easy-going man, who 
roamed about from place to place, but always 
far from civilization, so that Abe, as he was 
familiarly called, could get no regular schooling. 
Encouraged by his step-mother, he succeeded 
in educating himself He read a “Life of 
Washington," which made a gieat impression 
on him. 

His first big venture into the world he took 
with a friend of his in a flat-bottomed boat 
down the Mississippi River as far as New 
Orleans. He had never seen a town before, and 
was amazed at the contrast it presented to the 
backwoods. A little later he went to New 
Orleans a second time, and on this occasion he 
saw the slave market in the city. Lincoln was 
very tender-hearted, and the picture of families 
of slaves being separated as hiisbaiul, wife, and 
children were knocked down to thi‘ highest 
bidders shocked him, and lemained m his niiiul 
iis a lasting memory. 


Foi ten months lie lived in exile on the little 
islar.d of Ellia off the coast of Italy, and then, 
hearing that his successor, Louis XVIII of 
France, was not jiopular, he crossed in secret to 
France and collected round him his old troops 
who by tins time had forgotten everything 
except tiiat he had led them to glory. 

The allies, Kiiglaiid, Pnissia, and Austria, 
realized that they must defeat him once more. 
Napoleon made a speedy march into Belgium, 
hoping to fall on them while they were still 
scattered. He was, howcv'cr, finally defeated 
at Waterloo, and then was sent to St. Helena, 
a little island in the South Atkuitic where, 
six years later, he died. After twenty years 
his body was brought to Palis and buried at 
Les Iiivalicles with the splendour that was then 
felt to be due to the greatest soldier and states- 
man that I'Tance ever produced. 

LINCOLN 

Next Lincoln became the manager of a 
general store, which quickly became the meeting 
place of the village, men and women coming to 
chat with each other, and to listen to the 
amusing talcs of the store manager. 

Lincoln then qualified as a lawyer. lie was 
remarkable for his honesty, and for his efforts 
to persuade pecjple to settle difTicullics between 
themselves rather than in the law courts. 

Meanwhile he was becoming more and more 
interested in politics, and in i8.|7 he was elected 
a member of Congress. Here he looked an odd 
figure in an assembly of well-rlresscd and 
siuoolh spoken men. II(‘ was six feet four in 
height, thin, and inusculaily very strong. His 
hands were large and marked by the manual 
labour he had done. He never leaint the art of 
wearing his clothes comfortably, and always 
looked as though he had outgrown his coat and 
trousers. His rugged face iiiider bushy black 
liair was plain, but his broad high forehead and 
grey, deep-set eyts plainly showed force of 
character. He wa*> a [lowerfiil sjieaker, coii- 
vinring liis audience, not by IricUs of oratory, 
Imt by his deep iii'^ight into tlie pi mils at issue, 
His .speech was plain, tmse, and foicilile, and 
he hanmiered home In'! inmits by liumomus 
aiiecdoteii whidi coiiviilst'd his audience. 
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llt*aiuvlulc the question of bUivery was coming 
to the fore and separating north and south. 
Some men held that it wiu? so evil an institution 
that it ought to he abolished immediately. 
Others held tliat slavery was perfectly natural 
and right. Lincoln held that it was an evil. 



"When the white man governs himself, that is 
self-government: but when he governs himself 
and also another man, tliat is more than sclf- 
govemment, that is despotism. Tlicre can be 
no moral right in the enslaving of one man by 
another. Little by little wc have been giving up 
the old for the new faith. Nearly eighty years 
ago we began by declaring that all men were 
created equal [The Declaration of Independence], 
but now, from that beginning, we have run 
down to the other declaration that for some 
men to enslave others is a ' sacred right of 
scK-govcmmcnt.’ TViese principles cannot stand 
together. They are as opposite as God and 
Mammon." Lincoln, however, did not favour 


immediate abolition because that would mean 
depriving men of slaves they had paid for, 

Just about this time Mus. Han'ict Beecher 
Stowe published a novel called Uncle Tom’s 
Cabin, wliich brought many readers to sympa- 
thize with the slaves. 

John Brown made a brave but futile effort 
to raise a slave rebellion. He was shot, but as 
the song says — 

His soul goes marching on. 

In 1861, Lincoln was chosen President. He 
did not want civil war, but the South forced it 
on him by attacking Fort Sumter. As President 
he could not allow this. The South was dis- 
obeying the government and breaking away 
from the North. The Union of the States was 
being dissolved. Lincoln and the North had 
no army ready, but tlieie was no scarcity of 
untrained volunteers, who came singing lustily — 
We are coming, Father Abraham, 

Five hundred thousand strong. 

During the terrible Civil War which lasted 
for four yeais, Lincoln needed all his qualities. 
Members of his Cabinet turned against him, his 
generals failed him, many misunderstood him. 
His patience was inexhaustible, his courage 
never failed, "Let us have faith," he said, 
"that right makes might and in that faith let 
us to the end dare to do our duty as we under- 
stand it " In the course of the war Lincoln 
issued a proclamation setting free every slave 
in the United States. 

Towaid the close of the war, when it was 
already apparent that the North would win, 
Lincoln was elected President a second time. 
He outlined his future policy thus — 

With malice towaicls none; iv'itU chanty for all, 
with firmness in the n^ht, .is God ijivcs us to see the 
right, let us strive to finish the work we are in to 
bind up the nation's wounds to care for him who shall 
have borne the battle, and foi liis ividow and his 
orphan : to do all tliat may achieve and chcnsli a just 
and lasting peace among ourselves and witti all nations, 

In the hour of tiiumph he was sliot, but his 
work was accomplished — 

Ily his genius he liatl guided the state Ihroiigli the 
terrible calamity of civil war; he had dealt with the 
slave problem wisely, and he had given the slaves free- 
dom when the time was npe; he had brought peace 
out of bitterness, unity out of strife ; abovo alt he had 
preserved the Union and made America, more securely 
than over, a nation. 
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FRlD'rjOF NANSEN 


Nansen was bom in i86i near Clirisliana. the 
capital of Nonvay. In his yoiilh lie vspent much 
time camping amid the trees and snow of liis 
native land. He was a superb horseman, a 
wonderful hunter, and a fisliennaii uf surpassing 
skill and cunning. Before he w'as seventeen, 
he won the Norwegian national distance skating 
championship. Nc.\t year he broke the world's 
speed skating record for a mile. Then he took 
to ski-ing and won the gieat national ciohs- 
country contest, which marked him out as 
being the leading athlete in Norway for that 
year. Twelve times he won this event, and then 
he retired, hut he never ceased to h(‘ interc'sted 
and take part in this sport 
Meanwhile he attended the University i>f 
Christiana, Then at the age of twenty-seven he 
planned and carried out the first crossing ever 
made over the ice^cap of Greenland, when every 
one said that his scheme was madiies.s 
A year later he planned an expedition that 
lie hoped would reach the North Pole and bring 
him the honour of being the first man to roacli 
it. For this he designed a special ship which he 
called The Fram, which means "forward." 
The boat was of immense strength and of 
peculiar form, pointed at the how and stern, 
and having sloping sides: if it should collide 
with ice flows, they would tend not to crush, hut 
to slip beneath and lift her. Tic chose the wood 
for her and supervised her building 
In 1893 he set out, sailed north until The 
Fram was frozen in, and then with one com- 
panion set out on his dash northward. Before 
lie set out from home people told him that his 
scheme was utterly foolish, but he believed, 
contrary to other arctic explorers of the time, 
that the .smaller the party the less the risk. 

The twt) went in almost daily peril of their 
lives from bears, walruses, and icebergs, but 
Nansen was a dead shot and no danger could 
shake his neives, They lived like the Fskmio, 
using the same kind of light sledge, and get Ling 
their food almost entirely fnun hunting. Tiny 
reached a ])oint farther iiortli than any ni.iii had 
then reached, Init they had to turn soulh wilh- 
oiil rearhing the Pole because winter was 


coming on. They wintered, without knowing 
wiierc they were, 111 Franz Josef Land One day 
Nansen heard a voice speaking in English. It 
Wiis Jackson, who had come to look for him. 
Alter three yeans in th(‘ frozen north Nansen 
returned to civilization. 

Meanwhile I lu- Fram, whuli he liad lift in 
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charge of one of the new, was carried farther 
north by the field of ice in which it was wedged, 
laither north than auv ship had ever been 
befine In the thiul year it was rallied south 
and .uiived hiuk in Noiwegiaii w.iteii ;i week 
after Nansen, to lu' used again by Aimmdsen 
ill Ills siieu'ssful dash foi the Soiilli Pole, 

Because Nansen was a gieat lover of his 
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counlry In* next Iwiimc intcre.slctl in ])uiilics. 
At lliat liiiio Norway aiul Sweden wt'ic united 
uiulcr one kniK. ljut the NoiweRian'^ did not 
like it, and wiblu'd to become ait indepcndoitt 
kingdom, Nanscii wiotc ai tides and spoke in 
favour of independence with the result that in 
IC)q 5 the two countries separated, without bad 
feeling remaining behind. This peaceful settlc- 
melit was largely due to Nansen's tact and 
breadth of vision. 

Next he was for tivo years Norwegian 
Minister in Britain. No man could have been 
found more likely to win the conlidencc of 
llritisli ])eople for the new state. Then lie 
gladly returned to Noiway to lecluie. 

Then ill 1914 tlic First World War came, and 
Nonvay, like sonio other nciitial coiintiies, 
suffered. Nansen was chosen as the best man to 
send to the United States to make for Norway 
a Food and Shipping arrangement, so that Nor- 
wegian trade should not be altogether crippled. 

It is what Nansen did foi those who weic 
suffering from the results of the Great War 
which will make liis name memorable for ages 
to come, and which entitles him to be ranked 
with the heroes of all time. He was asked in 
March igzo, by the Council of the League of 
Nations, to arrange to get back home the 
prisoners of war. No one could tell him how 
many there were, and whore the camps were in 
which tlicy were stationed. It was left to him 
to find the ships and the trains required, to 
provide the stores of lood and clothing that 
would be necessary. To do all this would 
require money, and the Council could olTcr him 
none. Ills courage did not fail before this huge 
task. M'ilhin a month he left Oslo and liis 
native country to go to Moscow. He organized 
a fleet of ships in the Baltic and in the Black 
Sea. He and his helpers brought back half a 
million prisoners of war scattered throughout 
Europe and Asia, from the miserable camps 
in which they were herded together to the 
homes that they had lost all hope of every seeing 
again. 


The next year he appealed to the League of 
Nations for a loan to fight the famine in Russia 
of Avlucli millions were dying, and lie got it. 

In iqzo there were one and a half million 
refugees scattered about Eiuope unable to 
claim that they belonged to any state, and most 
of them penniless. Uiulei Nansen’s organization 
food and lodgings were found for the destitute, 
and after great diflicuUy work was found for 
many of them. 

In doing all this Nansen wanted to help those 
who were suffering, but he also wanted to per- 
suade every one of the value of the League ol 
Nations which could do woik impossible to one 
iialiou alone. He believed that the more people 
trusted to the League of Nations the less danger 
there would be of war in the future. He it was 
who persuaded Nonvay to enter the League, and 
the action of Noiway decided other wavering 
neutrals. Agaui, when in 1923 it seemed likely 
that War would break out because Italy had 
occupied Coifu, he used eveiy ounce fo his 
innucncc to back up the League in its entiiely 
effective plans for peace. 

Nansen realized that tlie League would have 
no strength until it included those who had been 
our enemies in the Great War. In the Assembly 
of 1924 he began the first informal conversations 
which finally led to Germany entering into the 
League. 

Nansen died in 1930. He deserves to be 
remembered because he gave up his athletics, 
his exploration, his writing, and his lecturing to 
bring help to the suffering. He was the best 
of all advertisements for the League of Nations 
in that he showed people that it could and 
would do something piactical wliich a single 
nation could not do. 

This sLoiy 'will provide one of many oppor- 
timitics for linking up history lessons with recent 
events. The Second World War is already not 
within the conscious memory of most Juniors, 
bu t older J u iiiors will and should know something 
of it, and the way should be prepared for an active 
interest in the United Nations Oiganization. 



BRITISH HISTORY 

CARADOC 


A BOUT the lime when Jesus Christ was a 
boy Caradoc was born. He was a British 
^ Prince, the son of Cimohelin, who ruled 
over one of tlic tribes in Britain^ and whose 
capital was at Colchester in Essex. 

Although Caradoc was a prince lie did not live 
in a beautiful palace, for no one in Britain knew 
how to build palaces. He 
dwelt in a large wooden 
hut ill I lie middle of which 
Vdazed a five. At night 
all slept in tlic hut with 
their feet toward the fire. 
The attendants on the 
King made all tliat lie 
required. They prepared 
his food and made his 
clothes, for in those day.s 
there were no shops in 
Britain from which to buy 
neccssilies. 

As he grew older Car- 
adoc was taught by the 
Druids, as the priests of 
that time were called, 
Tliey did not give him 
books out of which to 
leani, but they taught 
him many thing.s by word 
of mouth. 

llio King’s attendants 
taught Caradoc how to 
hunt and how to use a 
bow' and arrow, a dagger, 
and a sword, and to ride in one of the war 
chariots. These cliariots were made uf wood, 
and were borne swiftly along by two horsei?. 
Attached to and jutting out from Ilic axle were 
knives, so that an enemy made haste to get out 
of the way of a war ch.vriot. (See Pig 7(1.) 

As Caradoc grew older his father Cum ib din 
often spoke to him about lhi‘ J<uinans, and 
jiarticularly about tbe greatest of tlie Koinans, 
Julius Caesar. Ciinobelin told Car.uloc tliat 
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/I D/'ll Preparing 
to Ciil Down the 
Sacred Mistleloe 

I'be cmlom ej hanging 
up tni^ileloe tn Ihe home 
at Chnsintai ts derived 
from the-ic ancient re- 
nfes 


Julius Caesar Jiad come to Britain about eighty 
years licfore from Caul, as France was then 
called. Caesar defeated the Britons of the south 
who tlirongcd tlie shore, not because the Romans 
were braver than the Bn tons but because they 
had better weapons and armour. After three 
weeks Caesar went back to Gaul. The next year 
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A Warrior 


be rcLurnetl, .mil this time he crossed the Thames 
and caiiluied the town of St. Albans, which was 
not very far from Cunobdin's royal town of 
Colchester, but he shoi tly afterwaids returned to 
Ciaiil and never troubled the Britons more. 
Cuiiobclin added tliat he hoped that the Romans 
would never come again. 

However, in a.d. 43 news came that the 
Koinans wern coming to attack Britain, and the 
Biitoii.s in this time of crisis looked to Caradoc, 
who ]\m\ iHu’ome King on the death of his 
fallu'r, to lead the in agiiinst the dread foe. 

The Koinans laiuled in the smith of Britain, 
jiiobahly not f.u from Sandwich, iiiid met the 
Iroctps of Caradauis (the luiino by wliidi the 
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Romans called Ciiradoc) on llie livor Medway, luul iicilhci breastplate nor helmet, and idled 
The Hritons UiougUt that, as the liver was upon bows and arrows. (See 45 and 7b.] 
between them and the Romans, they would be Each of the Roman soldiers wore a breast- 
quitc safe from attack, but sonic of the Roman plate coveiing the upper part of the body, 
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Workmafishtf} oj Ihe lintous . Weapons and Transport 

soldiers managed to swim across the stream, greaves on the legs, and a helmet, and each 
The next day there was a great fight. carried on the left arm a large stiong shield. 

Caradoc encouraged his men to fight bravely. The Romans were armed with sliort swords and 

He wore a horned helmet made of bronze and a light daggers, and with long javelins to throw, 

beautiful bronze shield, and he was armed with They looked very well- trained soldiers, and a.s 

a good sword and dagger, but most of the Britons their general addressed them they stood to 
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altcnlion. At llicir head was a standard bearer, 
carrj'ing the Roman Haple, which was as dear 
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A Rowan Siamhiyd lh\tycy 

to the Roman soldiers as the Union J.n k is to 
llie RrUisli "Tommu's” to-day. 

The Britons fouRhl fieia'ly, but the Romans 
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foiiglu steadily, 'llie Ronians stood still until 
the general gave* the word to advance. Then, in 
a solid mas.<?, each man keeping step witli the 
man next him, they came on to the attack. At 
the command "llnrl javelins" they threw their 
javelins and killed many of the British. Never 
before had Caradoc seen soldiers who were so 
controlled, and in spile of Ids bravery and the 
fierceness of the Britons they had to flee. 

Again the Romans ranic n{) with tlie Britons 
and another battle was fought, and again the 
Britons fled. As the Ronnuis followed them np 
they became entangh'd in the marshes ol E'^sex, 
and the Britons turned on them and killed 
many. 

riieii the Roman Emi>cior, Claudius, the 
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greatest king in Ihi* W'Orld at that time, came 
over to Britain, and he and the Romans cap- 
tured Caradoc '.s fin tress at Colchester. Once 
again Caradoc ('S(Mi»ed, ,ind, taking some of his 
men with him, he went to find safety m South 
Wales. 

Eor seven years Caradi'c could <lo little, but 
at the end of this time the Romans, having 
conquered most of the ])lain of England, lesolved 
to fight Caradoc, who was a perpetual source of 
danger to them. The last battle was fought at 
aplace wduch is still called Cacc (Camp) Caradoc. 

Caradoc posted his men on a steeji hill and 
defended all possible approaches by mounds of 
loose stones. Betiveeu this lull aiul the Roman 
carnj'i was a iiver Cuiaduc tlien adihessod his 
nv'ii. ‘^'Ihis day must decide lh(‘ fate of Britain, 
Tlie L'la of liberty of eternal bondage begins 
from this hour. Ri'inemhei your biave anrestor.s 
who drove the gieat C.iesar himstdf from these 
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shores and preserved their Ircoclom, then pi op- but did no damnge (see Fig. 54)- Thus in safety 
erly, and the persoiis and honour of tlieir the Romans climbed the hill, tore down the 
wives and children." barricade of stones, and put the Britons to 

The Romans managed to fold the river, fliglil. The Romans captured the wife, daughter, 
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Caradoc's men let fly a shower of darts, but the and brothers of Caraduc, but he managed to 
Romans, keeping close together and holding escape to the mountains, There he would have 
their sliields over their heads, advanced, Tlie been safe liad not his stepmother, who was a 
darts of the Britons rained down on the shields, queen of northern Britain, tieacherously handed 
which were like tJie scales on a tortoise's back, him over to the Romans. 
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Carartoc and his family woro taki'ti in rliains 
lo Rome. Tlioy had h) travel nn foot, 
the good loads that the Romans had made 
At length tlicy came t(» Rome itself, the capital 
of the Empire. 

Now when a Roman general had won a great 
victory lie was given a Triumph. In that 
Triumph Caradoc and his family were led in 
chains along the Sacred Way to the Temple of 
Jupiter on the CapitoUne Hill. As Caradoc 
passed through the strecl.s he marvelled at the 
wonderful buildings of Rome, and remarked 
that he wondered that the Romans, who jmw- 
schsed such palaces, should envy the poor Imt.s 
of his people, the Britons. 


Caradoc ,m<l Ins fitinily were taken to the 
palace of the Emperor Claudius. The rest 
iVgged for merev hut t'aradoc said, “You fight 
lo gain the whole world iin<l to make everybody 
your slaves. I fought to keep my own land and 
for freedom.” He added that the resistance he 
had made was a large element in his conqueror’s 
glory ; that if he were now put to death he would 
shortly be foigotten, hut that if spared he would 
Ivc an impinishahle monument lo the imperial 
cleincnrv 

Claudius, much moved by Car.uloc’s fearless 
liearing and w«ircls, ordered th.it ("/;iradoc's chains 
should !>(' slnuk oil, and lh.it he should Im' 
iillfiwed to go flee, 


HOW ENCxLANI) GOT ITS NAME 


When Caiadoc was King our country was 
called Bnlatn, and its inhabitants were Hritona. 
At that time the English did not Jive in England 
but in northern Germany. 'I’his is the story of 
how the English, or Angles, 
left Germany, came to Britain, 
and introduced the name 
latul (Angleland). 

On the shore.s «)f northern 
Germany there lived tlirce 
peoplc.s, the Anglc.s, the Saxons, 
and the Jutes, who were very 
like each other. Tliey were 
tall, fierce men with golden 
hair and blue eyes, cUid their 
chief pleasure in life was fight- 
ing. They did not have one 
king to rule over them but i‘a( h 
tribe had its own rhieftain. 
When the chiefs w’cnt into 
Fig t^o battle they put on shining 
/In Aufilo-Saxon armour made of links of steel 
Priest and costly helmets inlaid with 
gold. They fought with swords 
and grey- tipped spears of ash, and carrii'd a 
shield of linden wood covered with leather and 
strcngtheueil in the centre with a boss of iron. 
With the chief went his follnweis, young im ii 
who had chosen to seive him lierause o£ his 
well-known bravery. They would have I ho ugh l 
it hliaine imt lo have stood by him hi tlie de.ilh 
in a light. 



These men luid never hoard of Jesus Christ. 
Tliey worsliipiied gods w'lio were fierce like 
themselves. Tlu' father of the gods they called 
Woden, He dwelt m Valhalla, their name for 
heaven, and weliomed 
there brave warriors who 
were killed in war, Ivveii 
now wc call Wednesday 
(Woden’s day) after him. 

Thor, their god of 
Thunder, has given his 
iKiine to Thursday. 

When a battle was ovTr 
the chiefs and theii fol- 
lowers loved to feast on 
much meat and to drink 
Ulead, while they listened 
to the minstrels singing of 
the great deeds of the men 
of old (see Vol. I, p 15 |). 

Northern (ierniany, FiG. Hi 

wl.er» thoy livol w..s j 
\\‘ry poor in soil .aid they 
could not grow good crops, so many of these 
warrior .s went to sea to pluii(li*r other lands. 
Dioir little boats were about 73 ft. long and 
luHt. wide. Each bo.it lould i^ariy thirty to 
fifty ine-n, who weie .ill Inisv nnviiig it, (See 
Fig. .S5, p. 0(iS.) 'Ihev Were veiv small boats in 
wliiih to (loss the stcuiiiv North Sim, hut liie 
Angles, S axons, .aid Jutes enioyed going to sea, 
as their songs Miow 
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These men had plundered the slinres of Ikilani 
even when the Romans were there, and when 
they found nut that the Romans had left they 
knew they w'ould liavc an easy task to row’ up 
the rivers on the eastern side of Britain tili 
tlioy came to a town, teirify the Britons into 
giving tliein anygnfd and silver oniamcnts and 



Fig, 82 

Etglilh Ceiilitry Costumes 

These are the himls of dresses uifiich the An^Io-Saron 
ladies made for thennelves ui the eighth ecutiin'. 

anything else of value that they had, and then 
row away before the Britons could punish them. 

Alter the Romans left Britain in a.d. 410 the 
Bntons were at Lacked by fierce tribes of Piets 
from Scotland, and by Scots from Ireland, 
Though the Britons fought bravely they could 
not keep them out. So Vortigern, a King in 
south-east Britain, invited two of the Jutish 
chiefs, Hengist and Horsa, to help him against 
the Piets and Scots. The two leaders landed at 
Ebbsfteet in Thanet in Kent, and drove back the 
Piets and Scots.. Vortigern soon snccy that 
he had asked their help, for, when Hengist and 
Ilorsa saw that Britain was a more fertile land 


tli.in thc'ii’ own. llicy made up their minds to 
take it from the Britons and settle down in it 
iliomselvcs. They scut messages to their friends 
in noithcin (iermany to come and settle too. 
The Britons tried to drive thorn away, but they 
could not, for boat load after boat load of these 
fierce warriors came over, and the unwarlike 
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Map 0/ the Early English Kingdoms 


Britons were no match for soldiers who had .spen t 
their time in doing nothing else but fight. 

For a hundred and fifty years the Angles, 
Saxon.s, and Julcg were fighting against the 
Britons. In the end the Britons were driven into 
the mountainous parts of Westmorland and 
Cumberland, and into Wales and Cornwall, 
and some left Britain and w'cnt to live on the 
western coast of France called Brittany. The 
people who live in those parts to-day are the 
descewdawts of tho Britons . The AngVea, m 
English, settled in Britain and called it Angle- 
land or England. 
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Tlic Angles settled in Norfolk niul Sufi oik, 
which we still call East Anglia, and in Nurtli- 
umbria. The Saxons dwelt in Essex flCast 
Saxons), Sussex (South Saxons), Muldlesex 
(Middle Saxons), and Wessex (West Sax«)ns). 
The Jutes made their homes in 
Kent and in the Isle of Wight. 

The newcomers did not choose 
to live in tlie towns that the 
Romans had built. Oftentimes they 
burnt the Roman towns when they 
raptured them from the llritons. 

They had not lived in towns in 
Gennaiiy, and m England they 
lived in tlie open country, eacli 
family .settling down and making 
a little village. They called each 
little village a "ton” or a "liam,” 
meaning a town or a home. Where 
m England to-day a town or village 
has a name ending with "ton” or 
"ham,” as Wallington or IJiniuiig- 
liain, we may guess that an English 
family settled there. 

Though the Englisli had been 
sea-rovers and fighters, after they 
had conquered England tliey be- 
came farmers. Outside each village 
there were three big fields. In one 
of these the villagers sowed wlieat 
for bread, in another barley for 
beer, and the third they left fallow, 
so that it could have a rest from 
growing crops. Every yeai one field 
was left empty, and each field had 
a rest once in three year?.. Each 
ol the men of the village had more 
tliau one strip of land in each field, 
some good land and some poor 
land. Each strip wa.s marked off 
from the next by a narrow path of 
grass. 

In the winter the villagers went to jilough with 
tlieir wooden ]>loughs drawn hy oxen. In the 
spring they scattered their seeds hy hand, In 
July they cut the hay with scythes, in August 
they liar vested the I’Oiii, aud in the winter they 
tlireslied it with long Hails. 

Near the stream which flowed through tin* 
village there was a hig meadow, in which all the 


cows and oxen gr.L/ed in charge of a cowherd. 
Farther away from the village was some poor 
land, c.allcd the coinnioii, where a shepherd 
tended the sheep and a swineherd looked after 
the pigs while they ate the acorns from the oak 


trees aiul the beech mast, All the animals were 
in; irked so that their owners could rccogiir/e them 
Tin; villagers lived on the coin, milk, meat, and 
heer. They useil the leatlier from the tattle and 
pigs, and the wonu'ii made up the wool sheared 
fiom the sheep into woollen cloth, and then nuide 
loose llowiiig lolies hu themselves, and shirts, 
brecidics, and tunics for the men. 
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..IiA Old 

due t‘l ihe Ihite lat^e Jicld'' /ics laHnn' uni ctittlr ,irf, ffrazint; in it 
In the olhci' iiiti JichU thestupy hild hv one villager are <;hadtd datfi , 
note how scalh retl Ihex aic phiugk team li at uvrk in one of ibe 
1 tel ween the road and the stiearn ts a meadow w\th cattle 
Htghei ii/i the sty tarn. hevonJ the twiilge, the »ii!L 



668 


THE TRACTICAL JUNIOR TEACHER 


Activity 

Set up tlie model tif an AiiRin-Saxeii village 
in the sand tray. In setting out the three fields 
leave the fallow field smooth, score the one under 
the plough with a .stick, and put bits of grass 
over the third one to represent the growing crop. 
Beyond the three fields represent the forest by 
bits ol twig stuck up in clay. In tlie forest 
leave bits of twig to represent the logs ready to 
be brought home by the villagers. Put into it 
either pig.s and sheep from a Noali’s ark, or let 
the children model them in clay. Cover the 
meadow land with moss to rcprcbcnt giass, and 
put cattle into the meadows. Let the cliiklicn 
make in paper or clay the little huts of the 
villagera. 



A Saxon Ship 


\ 
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TwO‘haiided WJied Plough 







Fig. 87 

Reaping Carting Corn 

Then t/ho/raliutfs n\e taken from <in l.tiQlwh calendar which wa? 
made in the eUvtHth cenlurvjusl before the coming of the Nomavs. The 
January seem tepmeiils ploughing with a Iwo-handeil plough Rotice 
the man who u the Men The August stette repteieuls the 

corn harvest Note that the tenpeis are with their uchfes close 

ta the ears of corn, having imieh straw standing. 
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'I’l-IE BAYEUX TAPESTRY 


Inirodttciion 

Tlicrc is a gap of six centuries between tlie 
coming of tlie English and the coming of the 
Normans. The syllabus should allow for lessons 
on the conversion to Chris lianity of the English, 
Alfred the Great, and tlie Danish attacks on 
England, sind on Canute, the Danish King of 
England. 

After six centuries of struggle wc come to the 
time when the Savon Edward the Confessor was 
king. 

The Norman Conquest 

III the Ciluirch of the old Norman town of 
Bayeux there used to hang a piece of embroidery 
worked 011 linen in eight differently coloured 
worsteds. It was 200 ft. long, and thus was long 
enough to hang all round the nave of the church. 
It was placed above the arches, and as it was 
20 in. wide it made a strip of decoration between 
the nave arcade and the clerestory above. Now- 
adays it hangs not in the church but in the 
Museum in the town. 

The embroidery has sixty dillercnt pictures 011 
it, one picture coming after another. It is 
believed that Odo, Bishop of Bayeux, the half- 
brother of William the Conqueror, suggested that 
it should be made, and that Queen Matilda, the 
wife of William the Conqueror, and the ladies of 
her court embroidered it. It gives the most 
graphic account we liave of the Norman Con- 
quest of England. 

The first picture shows King Edward the 
Confessor seated on his throne. No doubt he 
and Harold, his most miportant subject, were 
speaking about the journey which Harold was 
about to take. 

Harold and hia followers rode to the coast, 
entered a church to ask God's blessing on their 
enterprise, and put to sea. Each boat had but 
one sail. Since the wind was favourable they 
quickly came to the shores of France. Here 
Guy of Ponthieu, accompanied by a troop of 
horsemen, arrested Harold and his companions. 
William, when he heard of Guy’s capture, 
ordered that Harold should be handed over to 
him. Duke William of Normandy went out to 


meet Harold and took him to liis fine castle at 
Rouen. 

At this time William was at war with the 
Earl of Brittany, and lie invited Harold to 
accompany him on a military expedition. When 
William and Harold liad succeeded in capturing 
the foi tided town of Dinan the Earl of Brittany 
came out of the captured town and delivered 
up the keys of the city 011 a lance to William, 
who received them in like lasluoii. William, to 
do Iionuiir to Harold for his valour in the war, 
knighted him. 

Harold then wished to return to England, but 
William would not peniiit this until Harold had 
taken an oath to support William’s claim to the 
English throne after the death of the childless 
Edward the Confessor. Harold was most un- 
willing to take the oath, but, realizing that this 
was his only chance of leaving Normandy, he 
consented. Harold took the oath over an altar 
beneath which were the bones of many saints, 
so that the oath was considered in those days 
as being particularly binding. Harold then 
returned to Eiigland. 

Shoitly after his return Edward the Con- 
fessor died without children and the Witan, as 
the assembly of wise men in liingland was 
called, offered the throne to Harold. 

Harold was not of the blood royal of England, 
but for a long time he had been the chief adviser 
of the King, and his father Godwin had been the 
most important earl in the Kingdom. Harold, 
in spite of his oath, accepted the throne and was 
crowned. 

News was at once sent to William that Harold 
had been crowned King. William, on hearing 
this, was very indignant, and resolved to invade 
England to win the crown for himself. 

He ordered that a fleet should be built. When 
all was ready he commanded that arms should 
be taken aboard, and that the horses and men 
should embark. The next day the fleet came to 
Pevonsey and William's troops landed. The 
sailors and squires disembarked first and un- 
loaded the sliipvS, then the archers disembarked, 
and finally tlie kniglUs, who were fully armed. 
They seized the cattle of the ncighbourlKKid 
for food, and after they had feasted William 
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gave nrdeiJs lliat a camp dunild be dug iit 
Hastings. 

News ol William’s landing was brought to 
Harold, who marched with all speed irom Y ork- 
shire, wliither be had gone to defeat Harold 
Hardrada, King ol Norway, and bis own biotber 
Tostig. 

Harold’s and William's avraies met at Hast- 
ings. Harold made Hie iLiiglisli take up a good 


killed. Wrlliam iiihlicd among lub troops and 
encouraged them, and to assure them that the 
rumour was false raised bis helmet so that all 
should iccognuc him 

At lengtJi Harold was slain. He was wounded 
by an arrow in bis eye and beaten to the ground. 
The English fought on, but when the news 
spread that Harold was dead and that there was 
no longer any hope of victory the Englisli Hed, 



Pig. 95 
Noyiflflw Ship 

Thts IS a picliirt fmn Ihe Bciyeux Tapestry cfone oj the ship^ (Jial H tUiam ordered lo be buiU 
to carry his soldters ta liaglaitd. Slate (hal %t has n siiigJs aiti ts steered hy a loose raddet i(i 
shape some thing hke nn oar The boat is used for ihe iraiisporl of horses as well as of men 


position Dll the hill, and ordered his men to 
stand close together with their sliiclds in front, 
so that they presented a shield wall to the enemy. 
The Normans attacked them both in front and 
in the Hank, but at first the English held their 
ground well, though some were forced to flee, 
and only with difTiciilty won their way back to 
the top of the hill. 

At one period in the fight a rumour spread 
among the Normans that Duke William was 


The victory at Hastings enabled William to 
become King ol England, 

Illustration and Handwork 

This Ic.sson of the Bayeux Tapestry is designed 
to give a certain measure of freshness to a story 
which ia usually well known to tire class. 

At the Victoria and Alliert Museum is a 
facsimile of the Bayeux Tapesty, and at the 
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KcadinK Miisciini a copy wliicli is reduced in 
si/.e. 'I'eaclicrs will find the IV'iiguin book, The 
liayeux Tapestry, by Sir liric iladagcn, iiselul. 
Also it IS possible to obtain from the Victoria and 
Albeit Miiseuin, South Kensington, Loudon, 
S \V,7, a set of twcnty-thrcc post cards of the 
Bayenx Tapestry. When ordoiing quote the 
Numbers T46 to T5J. Altenialivcly the lesson 
may be ilhisliated by two picUiies from a 
series published by Maishall (4b Faiiingdon 
Street, 1£.C.4). Tlie senes, which is a good one 
because hislorically arrurale, inchldes — 

1. William ciossing the Channel (llaycu\ 
Tapestry). 

2. The Death of Harold (Bayeux 'lapcstry). 


3. Old English Bymic and Shield. 

4. Drinking Horn and King Alfred ‘s Jewel. 

5. Viking Ship. 

6. Harvesting (from an eleventh century 
caleinlar. See Figs. 86 and 87,) 

Thc£story of the Hayeux Tapestry lends 
itself to acting. Handwork may take the form 
of representing in clay the Norman ves.scl.s. The 
armour and weapons of the Anglo-Saxons and 
Normans can he made. The Saxon byrnie or 
coat of mail can lio made of string knitted and 
silvered over; the helnuT and shield of card- 
boanl, the steel [larts represented by silver paint. 
Norman weapons and armour can be rcyire- 
sented in the same way. 



FiCi. ((f) 


.Scene from the }iayen\' Tapestry the Normam Shortly after their hirst 

Landing in IiJighind 

"Here Ihev hare pn paieJ the [rod and here the Bishop it t/z-tiinij the meat aud dunk " 

'I he Btihap is tida oj //airnv, IPj/ZitTHi's h(ttf~ht other, A'o/c the ihtckeni. served cii spit-, 


FEUDALISM IN ENGLAND 


Explanalioti 

When William the Conqueror had defeated 
the English at the Hattie of Hastings he took 
from them the land that they had had, and said 


that it was all his. He thus had far more land 
than he could use, hot he was m need of soldiers 
and money. Ho, therefore, exchanged his sur- 
[»lus land for an army and money. 

He railed to him the Norman and other 


a (I 
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bavons who had helloed to win the Battle of 
Hastings, and gave them some of liis land in 
retain for a promise that they would obey him, 
fight for him, and bring other soldiers when 
aiirninoned, and pay him sums ol money on 
special occasions. 

These greater barons had more land than 
they could use, and they had promised to 



Fig, 97 

Baron Tahiti Oalh of Homc^o 


find soldiers and money for the King. They, 
thcreiore, gave some of their land to less impor- 
tant barons than themselves in return for a 
promise to fight when called upon, and give 
money on special occasions. 

The King gave some of his land to Bishops 
and Abbots. As they were not supposed to fight 
they promised to pray for the King, pay him 
money, and provide him witli soldiers. 


Action 

After this explanation let the teacher seal 
herself on a high chair, announce that she is row 
William the Conqueror, and ask for volunteers to 
act as barons. Teach the volunteers a simplified 
foim of the oath of homage; "I promise to 
become your man." 

Let One child tlien come forward, kneel down 
in front of WUiiam, and put his hands together 
as though he were about to pray. 'William then 
holds the baron’s hands between his own. Then 
the baron takes the oath . "I promise to become 
your man.” Next William raises him from his 
knees and gives him a charter (made of a piece 
of paper rolled and tied up with red tape), and 
pins on him a label bearing liis new name : "The 
Earl do Warenne.” 

Next the teacher chooses another child and 
explains that he is to act the part of Odo, Bishop 
of Jiay‘..iix, Willi, iir'"* 1 ijilf-b;iilli< i. sil .ili. i*.*' 
quest U‘i. Bii<,( i\ 'la r.-ry w i- :i ‘.di.. I.i i me 
child LK|'li. u .r. lie v. i|, l.r.ve lopmy iii'-lc„il <.( 
figlitiuq iM il.c Kinp. kr.pe.il ilie !i;l -n hu*..- 
age, giving it- iiimie ilir. in .,i l 
that Aomflga comes from the Latin word tot 
"man” — '"I promise to become your man” 

Then let two children take tlie oath of alle- 
giance to the Earl de Warenne and two to 
Odo, Bishop of Bayeux. Repetition proves 
useful. 

By this time six children have parts to net and 
woar labels proudly. Arrange them witli out- 
slTctchcd arms as in Fig. 98 for the class to 
sec. 

The children will gain the idea that thcie were 
comparatively few who held their laud direct of 
the King and that, speaking generally, tliey had 
many acres, whereas there were many who held 
from the King's tcnaiit-S-iti-chief, but each of 
these had less land. 

Add at this stage that William insisted that, 
though each man must obey his overlord, as he 
had promised, every baron’s first duty was to 
obey the King. 

Finally, put the cliagiam in Fig. g8 on the 
board. Explain that it icprescnts the children 
who are acting as feudal barons, and Llicn let 
all copy It into their notebooks aa a leiniiider of 
the Feudal System. 
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The Knighti)ig oj a Squire 

III the snnie way at the conclusion ol a lesson 
on the training of a medieval boy of the knightly 
class the ciiildren may act the ceremony of the 
dubbing of a knight. A kniglit comes forward 


to put on the s<\uire's spurs. A second sets on 
his armour, and a third girds on him his sword. 
Thus armed, the wjuire kneels before the great 
baron. The baron smites him on the right 
shoulder with liis sword and says "liise, Sir 
Hugh.” 


King 



Earl lie Warenno 



OJo , Bi'iliOi) of Bayeux 



Mr Kich.ird The jine'ir nf 

BdlUf Alil'iey 


jlcnanti in chief) 


(less important 
barons) 


(41 represents head and / rejiresi'nls an .irni) 

Fig. q8 

Duigruin lUustraUng Feudal System 


A VISIT TO A BENEDICTINE MONASTERY IN THE 

NORMAN PERIOD 


It Wiis evening time, and we had been trav- 
elling all clay and were tired. We hoped that we 
liad almost reached the 
monastery where we in- 
tended to stay the night, 
since in the time of the 
Normans there wore no 
hotels. 

At length we saw it in 
the distanre, a group of 
buildings surrounded at 
some distance by a liigb 
wall. 

We found the entrance 
door m the wall and 
knocked. The porter, who 
was one of the monks, or 
brothers, opened the door 
to ns lie was an old 
maiiwitli his hair shaved 
tlie top of his he, ad. 
A Benedicline ^[onk Tie was wearing a long 


gown of coarse black woollen material tied 
round at tbc waist with a knotted rope. On his 
feet he wore sandals. 

lie took us to the guest house where we were 
hospitably received by the Guest Master, an- 
other of tbc monks, whose special duty it was 
to welcome guests and sec to their comtort. 
Quickly a meal was placed in front of us, and 
.liter it was over the Gue.st Master led us to our 
bedrooms. In each was a low bedstead spread 
with blankets. 

At midnight we w’cre wakened by the tolling 
of a bell, and, seeing a light in the church, we 
made our way there The brothers were all 
present in their black robes busily chanting 
their midiiiglit olTice (as they call their sei vices). 
They sat facing each other, and those sitting on 
one side sang one vcisc of the psalm and tliose 
on the other the next, and so on till the psalm 
w’as hnished. .Vt tlic close of the service the 
monks went liai k to their dormitory to bed. 

At six o'clock the bell rang again, 'Hie 
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Latin, so that they could follow the services in 
church. 

In the cloister where the Jiglit was best monks 
were busy copying manuscripts. They used pens 
made of goose quills, and they wrote on parch- 
ment, which was sheepskin. Thd seat with the 
best light of all was left for the brother who was 
most skilful at illuininating. The brothers who 
copied the manuscripts did not fdl in the capital 
letters but left them for the illuminator to do. 
He designed beautiful capitals and coloured 



Fig, ioq 

Plan oj MonasUry 

A •“ The Abbey Church C "" Chapter House li IkirmUory 

iJ ■>» Tho Clolslers i) “ Dining Rooin or RcIeLtory !• « Quarlers lor Lay nroLhcis 


brothers rose, washed themselves, and went 
down to church once more. Alter that they 
trooped into the Refectory, where bicakfast was 
served on the plain wooden tables. Tlic Father 
Abbot, the ruler of the monastery, and the other 
olTicials sat at the high tabic at one end. All 
kept silence during the meal, asking by signs for 
anything they required, Meanwhile one of the 
brothers read to them from some holy book, 
After breakfast the monks went to the 
Chapter House for consultation. Tliey sat on 
stone seats against the 
wall and the Abbot sat 
on a raised chair. If the 
Abbot wanted to let part 
of the lands of the mon- 
astery to some knight he 
brought forward the mat- 
ter for tho consideration 
of the monks. If any one 
wished to make a com- 
plaint against another 
brother this was his 
opportunity. 

After the meeting in 
the Chapter House the 
monks returned to church 
for another service, and 
then each one went about 
his own business. The 
Infiimarer went to the 
sick room where th e 
monks who were ill were hi his charge. The 
Cellarer went to the brewhouse and the bakery 
to see that everything necessary for the food and 
drink of the monks for the moutlis to come was 
being prepared and stored. Tlie Kitchener went 
to arrange for the meals of the day, and not 
infrequently to provide hospitality for dis- 
tinguished guests and tlieir retinues. The Per- 
center spent his morning drilling tlic choir boys 
or tuning the organ, repairing or copying some 
music, or arranging for some ceiemonial occa- 
sion in the church. 

Let us pass into the cloisters. I’liese were 
covered walks all round tlie square courtyard, 
which had a lawn in the middle. In one cloister 
tho schoolmaster was teaching little boys wliose 
parents thought that they might become monks 
when they grew up; they were learning a little 


them in vermilion, or bright blue, or green. 
Sometimes lie dccoiatcd the capitals with little 
pictures, scenes from everyday life, or pictures 
of the saints. 

In the third clous ter were the novices, as 
those were called who weie learning to be monks. 
Some were getting the Psalms by heart, while 
others were being instructed in how to pray and 
meditate by the Novice Master. 

At midday the monks washed their hands and 
went into church to say another office. From 
there they went to dinner in the Refectory, a 
silent meal like breakfast. 

After dinner some of the older monks retired 
to the dormitory for a rest. The younger ones 
continued the occupation of the morning. We, 
however, went to sec what was done outside the 
cloisters, but yet within the precincts of the 
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monastery. Every tliiiifj that was eaten or drunk following upon another service in churcli After 
or worn, almost everything that was used in the that they had a time for recreation. This was 

monastery, was made on the si)ot. Monks or an opportunity for the monk who kept the 

lay brothers or paid men tilled the soil and grew Chronirlc of the Abbey to approach strangers 

the wheat, The clothes were made out of the who weio staying there, and find out what had 



Fig. ioi 

Monk Teaching Children in the Monastery 


wool from their own sheep. Tailois, shoemakers, 
carpenters, and blacksmiths lived close to the 
monastery to attend to its needs. In fart, if a 
monastery was planted in a lonely spot a little 
town soon grew up nearby to supply the wants 
of the community. 

About six o'clock tlie monks had supper, 


been hap[)eiung in the woild outside the mon- 
astery wall, if he gleaned news of note he 
jotted it down on a pieio of jiarchment which lie 
put for safety into tin; t’lnonicle. At the end of 
the year the ( hioiuder looked thruiigh all the 
loose slieets of p.udiinent and entered in the 
(’hronicle those events which seoiued to him to 
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be of note, tt is bom the chronicles kept in 
the monasteries that we learn mucli about tlic 
events of tlie Middle Ages. 

After Vespers, the monastery gates were 
closed, and after tlie hist service of tlie day tlie 
monks retired early to their dormitory. Finally 
tlie Prior, the olTicial next in command under 
the Abbot, went round to see that all the 
monks were in their places, and then tlie day 
ended. 

The next day began at midnight, when at the 
ringing of the bell llic monks left their dormitory 


and silently descended by a small winding stair 
into the chinch below. 

Memomilig mid Re-telling 

A useful device for recapitulating this lesson 
is to make beforehand labels bearing the names 
of the vaiious oITiclals of the monastery, and to 
give each of the labels to one of the class as the 
official is first mentioned in the story, telling 
the class that each of the oflicials will bo icspon- 
siblc for explaining to the class at the coiiclusLoti 
wliat his duty was in the monastery. 
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HENRY II 

Henry 11 , the great-grandsf)u of William the 
Conqueror, was one of the ablest Kings who ever 
sat on the English throne. His mother, JIatilda, 
was a proud, ambitious woman, "with the 
nature of a man in the frame of a woman.” His 
father, eleven ycais Matilda's junior, was 



Eld. 103 

Matilda of Scollaad^ Grandmother of Henry II 


Geoffrey the Handsome of Anjou, called IHan- 
tagenet for his love of tlic bright yellow broom 
characteristic of the Angevin countryside. 

At eighteen Henry became Duke of Noi- 
mandy in right of his mother, and his falhcr'.s 
death made him Count of Anjou, Toiiraine, and 
Maine, so at the age of nineteen he luleil over 
a large block of tciiitory in northern h'lance. 

The young count then visited the Court of 
the King of France at Pans, to do homage for 
Normandy and Anjou, and there for the lir.st 
lime he saw the French Queen, Eleanor of 
Aquitaine, Eleanor desjused her hiishand for 
his ineffectiveness and siipeistitlon, and was 
attracted to thcsquarc-shouldcrcd, iiiddy youth. 


(1133-1198) 

with his vivacious talk and overwhelming energy 
and scant cci ctnoniousncs.s at church services. 
She procured a divorce from her liusKind, and 
two months later married Henry, taking to 
her new husband the vast lands in southern 
France of which .she was the heiress. Henry was 
thus ruler of lands which in extent and wealth 
w'crc double those of his suzerain 

At twenty he set out to add J'higland to his 
dominions. He had a good claim, for his grand- 
father, Henry f, whose only son had perished 
in the wreck of the White Sliip, had made the 
nobles do lioniagc to the baby Henry as heir. 
On the death of Henry I, however, when the 
young Henry was but Ihiec years old, Matilda 
ainl Geollrey had heen uuabh* to niaki* good tiis 
claim, and Stephen, Matilda's cousin, became 
King of England. At intci vals JIatikla had made 
valiant cffoits for her son, with resultant civil 
war m England, but without succcs.s. Now 
Henry was old enough and powerful enough to 
rlaim his inheritance for himself. 

Aftei Henry had won two victories, Stephen 
saw that he must make terms, and .so it was 
airaiigcd in 1153 that Henry should he the 
adopted .sou of Stephen, a .sharer in his kingdom 
while lie lived, his heir when he shouhl die. 
Henry had not to wait long. In 1154 Stephen 
died, and Henry was crowned at Winchester as 
King of England. 

'J bus at the age of Uenlv-‘>ni* Ihmry was 1 iiler 
of a vast liiiipin*, to which part of lieland w,is 
lab'i added by coiu|uesl. 

'Ihc chioniclers liave left us full lUcoiinis of 
Heiny’s person and contnulietoiy character. 
He had a .short hnll-like neck and a wide chest, 
He was bow-legged, and had very stioiig arms. 
His head was round and his hair, winch was red, 
was kept very short. His face was fiery. His 
eyes were giey and protruding and sometimes 
bloodshot. He was careless of his ajqicarance, 
ami wore gloves only when he was hawking. 

Hcniy had many useful kingly aicomplish- 
niciits. He had the myal mcmoiy for names and 
faces. He conUl speak well, and could he charm- 
ing on occasions. He was fond of .study, and 
attracted many men of learning to his court. 
“As oftmi as he can get hroatlnng time he 
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occupies liimself with reading, and takes pains 
in woiking out some knotty pioblem.” 

The worst point of Henry’s many-sided cliar- 
acter was his violent temper. His face when he 
was angry would change ; he would roll on the 
ground in a paroxysm of madness and vent Ills 
terrible wratli on the bystanders, while tliey 
whispered that this was all due to the supposed 
demon anccsticss of the Angevins. 

Henry’s predominant characteristic was his 
boundless energy, every ounce of which he needed 



to rule his vast dominions. England alone 
proved a very dilTicult heritage. From the time 
when Henry I died (1135) till Henry U's acces- 
sion (1154) the barons had done what they liked 
without check, and had backed up now Stephen 
and now Matilda in the civil war, so that the 
people significantly talked of tliis period as 
" the nineteen long winters," and said that their 
suflerings proved that "(iod and the Saints 
slept." Henry put an end to tliis, and gave Eng- 
land the blessing of firm and fair government. 

Henry's Jirst business was to check the power 
of the barons and assert his own. He bade them 
demolish the castles they had built under cover 
of the civil war, and punished severely those 
who delayed. 

Then there was a vast mass of arrears of law 
suits, which liad arisen as far back as the time 
o( Henry I, and had gone uasettlccl tluough 
Stephen’s reign. Henry set himself to work off 


the arrears and to see that all, from the liighest 
to the lowest, should be subject to the royal law, 
He himself decided knotty points of law with 
huslucss-like impartiality. He carefully exam- 
ined every charter that was brought to liim, 
and if it was imperfect he was ready to draw 
one up liimself. 

It was only by the most arduous labour, by 
travel, by readiness of access to all men, by 
inexhaustible patience in weighing up complaint 
and criticism, that lie learned how the law 
actually worked in the remotest corner of his 
laud. He was scarcely ever a week in the same 
place, and with him went an. army of secretaries 
and lawyers, mail-clad knights and barons with 
their retainers, the archbishop, and some of the 
bishops and abbots. 

Many were the grumbles of Henry’s travelling 
court. "If the King has promised to stay 
anywhere," wrote one of his court, "you may 
be certain that he will start very early in the 
morning and thwart everybody’s plans. You 
may see men rushing about as if they were mad, 
beating their liorses, driving their wagons into 
one another, every one in a fuss. ... If, on 
the other hand, the King announces that he will 
set out early in the morning for a certain place, 
his plan will certainly be altered, and you may 
be certain that lie will sleep till midday. Then 
you will see the pack-horses waiting with their 
burdens, the wagons standing icady, the carriers 
dozing, the pedlars worrying and all grumbling 
at one another." When at length they wevc 
making for some place the King would suddenly 
alter his plans and go somewhere else, wheie 
there was but one lioiisc and food for himself 
alone. 

Henry found, however, that even lie, with all 
his encigy, could not personally settle all 
matters in dispute, and so he ordered that the 
judges of his court should go out three times a 
year to try criminals. This is the origin of the 
judges who to-day go on the assizes and tour 
the country. 

Our jury system, the pride of England, owes 
mucli to Henry 11, When two men quarrelled 
as to, for example, the ownership of laud Henry 
ordered that the dispute slioiiltl be settled by a 
jury of twelve men from the neiglibourlioocl. 

Henry enjoined also that twelve men of each 
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district should bring up before the judges nil 
who were suspected of thieving and murder. 
TJiis is the origin of the Grand Jury which to-diiy 
presents prisoners to the Judges at the Assizes 
At the beginning of the reign of Henry II it was 
the custom that a man should be declared inno- 
cent or guilty after a resort to ordeal. One form 
of ordeal was that the accused, after prayer, 


whom hi* proruntrd to be Aichbuihop nfCanliT- 
bury, in spite of liecket’s prf>])liccy that it 
would bre.ik their friendship Henry, true to 
his [irrnciple, was deter mined to rule his subjects, 
clerical as well as lay. Hcckct championed the 
imlcpeiulence of the Church from the Slate, 
and many wei i* the q iiarrcls be twcei 1 1 1 lem. T 1 re 
greatest of all was about who should punish the 



Fig. 105 

The First Trial by Jury 


plunged his arm into boiling water. If the 
injuries were liealcd m a few days it was held 
tlrat God had declared him innocent, but if they 
were not liealcd the man was held guilty. The 
I’ope forbade this recourse to "the judgment 
of God,” as it was called, and so it was decided 
tir the reign of John that the prisoner was to be 
declared guilty or not by the Petty or Common 
Jury. This is the origin of tire jury whicii 
nowadays lias to decide, after hc.uing the evi- 
dciire, on the imiocence or guilt of tire accused. 

Henry 's oirc-lirnc friend was Thomas Heckiit, 


clergy who had coirunitted errmeh. Henry jiro- 
posed tlrat when the Church Courts had decided 
the guilt, the King’s Courts should hx the 
punishment. Uecket agreed, then changed his 
mind and uiged that, as before, the Church 
Courts should decide the iiunishmeiit. Then he 
lied for safety into exile. 

After six ycais both agreed to let bygones be 
bygones, but Hccket angered the King again 
on Ills return, ami Henry, hearing in Normaiuly 
of hts doriig-., sard, nr a luoiiient of iias^um, 
" Wh.it a jmek of fools have I rii my Corut tliat 
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not one of them will avenge me of this one 
upstart priest ! ” 

Four knights took the King at his word anti 
made straight for Canterbury Cathedral, 

■’ Where is the traitor Decket? ” they shouted. 

" Here am I,” answered 
Becket, "not traitor, but 
archbishop and priest of 
God." 

With that they stabbed 
him. Henry repented and 
lUd penance, and had to 
give way on all points 
to the demands r)f the 
Church. 

Henry h ad much 
trouble with his family. 
"Dost thou not know,*' 
Geoffrey once answered 
a messenger liis father 
sent to urge him to peace, 
" that it is our proper 
nature, planted in ns by 
inheritance from our an- 
cestors, that none of us 
should love the other, 
but that ever brother 


should stiive against brother and sou against 
fatJicr?" 

As Henry’s sons grew up he appointed tliem to 
rule over portions of his vast empire. His theory 
was that they ruled under him, but their idea 
was that they ruled independently, and when 
Henry tried to enforce his view' they each, in 
turn, allied with tJie King of France against him. 

He my, the eldest son, revolted before he was 
20, and died bcfoic he was 30. Richard, the 
next son (later known as Richard the Lion- 
Heart), became ruler of Aquitaine and re- 
belled. Henry then turned to John, his youngest 
and favourite soir, and set him over Aquitaine. 
Still tlie strife went ou till Henry was driven out 
of neaily all his possehsioiis in France, though 
he contested every inch of the giound. He grew 
very ill, and in this conchtion he had to submit 
to most humiliating terms. A little later a list 
was brought to him of those who had coiisjnrcd 
against him, and heading the list was John. 

"Let all the rest go as it will,’’ said Henry, 
"I care no more for myself nor for tlic world," 
and he died muttering, "Shame, shame on a 
conquered King.” 

A conquered King in France he might be, 
but he was one of the makers of England, 
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/in English Baron 


THE IVANHOE FRIEZE CHARTS 


The frieze represents a number of travelleis 
oil the road to a tournament at the time when 
Richard the Lion Heart was King of England. 

In the frieze Richard is lUcLurcd on the ex- 
treme right with his vizor down. At the time 
represented he had Just returned from the Holy 
Land, where he liad been one of the leaders of 
the Tliirtl Crusade. (Sec the story of tJic First 
Crusade p. 635.) On his way back from Palestine 
he had been shipwrecked on land belonging to 
Leopold, Duke of Austria. This was unlucky, for 
he and Richard had quarrelled during the Cru- 
sade. Richard, realizing that he was in, danger, 
tried to get safely through Leopold's territory 
by disguising himself as a merchant, but he was 
captured, imprisoned, and then sold to the 
Emperor, Henry VI. 

Richard’s subjects were very sorry at this, but 
Richard's younger brother John was glad. We 


sec John, near tlie front uf the fiie/.c, throwing 
back his head and laughing bnisteroiisly. On 
his right wrist lie boais a hawk, for he was keen 
on all the sports of the time. 

\\'lien Joim heard that Rirliaid was captuicd 
he set a rumour afoot in England that Richard 
was dead, and he and King Pliilip of France tried 
to persuade tlie Emperor not to release Kicliard. 

For a longtime no one in England knew wheie 
Richard was Blondel, a minstrel who was 
devoted to Richard, determined that he would 
find him even if he had to visit every castle in 
Europe to do so. He went from castle to castle 
singing one of Richard's favourite songs. At 
last, when he was giving up hope of finding him, 
after lie had .sung the air outside a castle, he 
licard a Linn voice, whicli he recognized as 
liichard’s, repeating tlie tunc. Quickly lie 
relumed to England with the information, and 
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the King’s subjects paid the large ransom de- 
manded to gain his Irccdom 

Near Richard in the frieze stands a Palmer, 
wlio had been on pilgrimage to the Holy Land. 
We recognize him by his dress — a wide flat hat 
and a rough white cloak. He carries a staff with 
a hook to it to take his bundle, and a scrip or 
purse. Tlicsc were always blessed by the parish 
priest before he started. Wlulc on the pilgrim- 
age the palmer allowed his beard and hair to 
grow long. While in the Holy Land he lived on 
the charity of tlie people he met. lie visited 
Betlilclicrn, Jerusalem, and the other siiots made 
sacred because Christ lived in them wliilc on 
earth. At the slirines he praj'cd. When he 
returned from Palestine lie was entitled to wear 
a palm in his luit, and from this he gained the 
name of Palmci. He had so many talcs to tell, 
of the places he had visited, the sights he had 
seen, and the adventures lie had ciicoiiiitcicd on 
the way, tliat he was a pojnilar ligiiic in every 
social gathering. 

The Knight in the fiiezi! who wears the rich 
scarlet mantle on the right shoulder of which Ls 
cut a white maltesc cross is a Hospitaller. He 
wears a flat scarlet cap to match his maiillc. 
He may well have been wilii King Ricluud on 
his Crusade, 

Tlie Hospitallers originated liefore the Cru- 
sades. About 1050 a gue.st house or hospital in 
Jerusalem, whcic pilgrims could be entcrtauied, 
was cstablislicd by a body of Italian mcrcluLiits. 
This hospital, dedicated to St. John, was 
managed by Benedictine monks. When the 
First Crusade was over its hero, tiodficy of 
Boulogne, visited the place and found that these 
good monks had dcvotetl themselves during the 
siege of Jerusalem to the care of the sick and 
wounded Christians, giving them tlie best of 
all they possessed, and living themselves in tlie 
utmost poverty. Godfrey at once endowerl tlie 
hospital with lands and money, and appointed 
its first Grand blaster, A splendid church was 
built for them, and a dress prescribed, a black 
robe with a cross of eight jioinls in white linen 
upon it. 

Sliortly afterwards the second Grand Muster 
changed it into a military order, hound to cany 
on tile .same kind of charitable work in looking 


after the sick and wounded, but specially to 
defend the Holy Sepulchre, by force of arms, 
The fighting brethren were distinguished from 
the rest by their red surcoats with the white 
cross. Except for tlieir vows to fight against the 
.Saracen the Hospitallers were monks. No 
Hospitaller might call anything his own, nor 
might he marry. 

In the front of the frieze, cliatting to King 
John, ride two Knights Templars wearing white 
surcoats with red crosses on their left .shoulders 
and coats of mail underneath. The Knights 
Tcmplar.s were founded soon after the First 
('riisade by King Baldwin, the brother of 
Godfrey of Boulogne. Thcii special object was 
to defend the Holy Sepulchre and protect from 
the Saracens pilgiims who came in large numbers 
to the IIol}' Land alter tlie First Crusade. Tlie 
Hcadquartcis of the Templars was in a building, 
given them by Baldwin, close to the Temple, 
Their mo.st important task was fighting bill 
they, like the Ilo.spitallers, were vowed to a 
certain amount of prayer and lasting, and to 
poverty. 

Riding beside the scarlet-clad Hospitaller is a 
Prior of a Cistercian monastery. He is clad in 
white of a material far better than the rule of 
his order pcnnittccl. He wears the fashionable 
shoes of the time with the long tapering iipwaid 
points. The Cistercian order was founded in 
1098 by men who were detcrniined to lead a 
more self-denying life than the Benedictine 
monks of the jieiicid, but by the reign of King 
Richard they were not as strict as they hail 
been. 

Behind tin* Prior rides a little group composed 
of two Knights and a laily on hoiseback, Be- 
iiiiid them is a jester, rccogiii/ablc by liis parti- 
coloured dress, liis swonl of latli, and the ham 
which he has been bnindishiiig close to the Jew, 
much to the disgust of tlic latter. Every noble- 
man of rank in those days kept a jcstci whose 
business it was to entertain the company, 
especial I in the evenings, with tales and merry 
quips. 

Behind him rides the Jew, who, in accordance 
with ICnglish law at that tunc, was wearing a 
yellow hat. He is turning to look at Ids daughter 
who is being earned in a litter. 
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LLEWELYN THE lAST WELSH PRINCE 


Llewelyn ap Giiiffydd, the last Welsh Prince, 
became the ruler of the region of Snowdonia 
and Anglesey on the death of his uncle in 1246. 
His grandfather, Llewelyn the Gieat, hart ruled 
over the whole of Wales, but in the interval 
between his death and Llewelyn’s accession 
there had been family disputes, and the English 
had used the occasion to win back the land 
which tliey hart lost. 

The young Llewelyn quickly showed his 
greatness, iiy 1255 ho was master of tlwynncdd, 
tlie name given to North Wales, From tlnit time 
forward he won back land from the English, 
allying with the nobles of Scotland wlio were the 
enemies of King Henry HI. When Henry III in- 
vaded North Wales hoping to conquer Llewelyn 
he was disappointed, for the Irish ellics he was 
expecting did not arrive. 

In spite of the jealousy of some of the nobles 
of South Wales Llewelyn was able to \vin prom- 
ises of obedience from all the Welsh nobles, and 
by 1265 he could regard Wales as once again 
a more or less united Principality practically 
independent of England, 

Then in 1272 Henry III died and Edward I 
became King of England, This was unlucky 
for Llewelyn, since part of his success was due 
to Henry Ill’s weakness. 

Edward sent to Llewelyn asking him lo do 
homage for the Principality of Wales, but, 
though Llewelyn had done homage to Henry III 
at the time when he first became Prince, he at 
first delayed and finally refused to renew it. 

War broke out between Llewelyn and 
Edward. Edward sent out ships to capture the 
daughter of Simon dc Montfort, who was on her 
way from France to Wales to become Llewelyn’s 
wife. She was taken and sent to Windsor for 
safe keeping until her future husband would do 
homage. Even this did not make Llewelyn yield. 

Edward then detei mined to invade Wales, 
Three English armies crossed the border. 
Edward himself took command of the northern 
army which marched from Chester. A second 
army set out from Shrewsbury to fight in central 
Wales; while a third campaigned in South 
Wales. 

Llewelyn, having no army that could with- 


stand this overwhehning invasion, left the 
chieftains of South Wales to make what terms 
they could with the English and liunied to 
North Wales, He Iroped that the forest land in 
northern Flint and Denbigh would prove an 
obstacle to Edward, but Edwaid ordeied that 
the trees should be cut down and a good road 
made. A fleet accompanied the English army 
and, encircling Anglesey, cut off from Llewelyn 
the wheat and supplies upon which lie was 
relying. 

Edward crossed the Conway River and 
blocked up the Welsh in the mountains of 
Snoudonia, so that they were cut off from all 
food supplies and from help from outside, 
Llewelyn held out as long as he could, and tried 
to tempt Edward into the mountain passes, but 
in vain. At length, with the approach of winter, 
Llewelyn had to come down from the hills and 
make terms with Edward. 

Edward imposed hard terms on Llewelyn, 
leaving to him only the Snowdon region and 
Anglesey, the land over wliich he ruled wlien he 
first became Prince. Llewelyn then went to 
London with some of his chieftains, and spent 
Christmas wdth the King, doing homage in full 
Parliament. 

Several years of peace followed, but Llewelyn 
was unhappy at the loss of his power, and 
Edward’s snbouhnatos wore harsh in Wales. 
Edward had [jromised that the people of Wales 
should keep their old Welsh law and not live by 
Englisli law, but this iiroinise was not kept, and 
all the good positions in Wales were given, not 
to the native Welsh, but Lo the English. 

At last Llewelyn could ciiduie it no longer ami 
binke into revolt again. At the same time a 
rebellion occurred in Sontli Wales. Edward Was 
very angry, and determined to put an end to 
Llewelyn's ijouer once ajid for all. 

The plan of campaign was the same as before. 
Llewelyn ictrcatccl to Snowdon and again the 
mountain district was blockaded by sea and 
land, lliis time Llewelyn, fearing that he might 
be compelled to submit if he waited in Snow- 
donia too long, escaped to South Wales. 

He amanged to meet near Huilth the Mar- 
ti me is, who liad led him Lo believe that tliey 
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would help liiiii against lulward. He posted 
his ariTiy on a mouiilain in the neighbourhood, 
took a bodyguard ol eighteen, left them to 
guard a ford over the Wye, and went, alone and 
unarmed, to the appointed spot. WJicn 1 Jewelyn 



Fig. 107 

English Men-at-arms 


reached the place tlicre was no one theic, and, 
inmiediatcly suspecting the trutli that the 
Mortimers wcic traitors, rode swiftly hack to 
the bodyguard at the ford. 

Togetlier tlicy made with all speed f()r the 
rest of the aiiuy, the Mortimers close on their 
track. They crossed the bridge at Orcwyii, and 
Llewelyn left the eighteen to guard it. The 
enemy came up but could do nothing against 
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the bodyguard until at last some one told them 
of a neighbouring ford. A .small party crossed 
the river by the ford and ttiok the eighteen in 
the rear. The rest of the Moi timers crossed 
Orewyn Bridge and rode toward tlie army 
posted on the hill, leaving all the eighteen dead 
behind them 

One of the knights on the .side of the Mor- 
timers a man running to join the Welsh 
on the mountain, and spurred after invu. Over- 
taking him, he ran liis sj)car throngli him and 
left liim dead. 

Llewelyn’s army was put to liight. Then the 
knight rclutncd and fomid 
that the unknown tnau he 
had slain was Llewelyn. lie 
cut oft Llewelyn’s head and 
sent it as a present to Edward. 

The Welsh were not able to 
find another good leader after 
idewelyn was dead, and so 
Edward made himself master 
of Wales. He built castles to 
prevent the Welsh from fur- 
ther revolts, and he gave 
them a new Prince of Wales, 

One day he was talking to 
some of the Welsh chieftains 
in Carnarvon and he promised I' IG. 108 

them that on the next day A Welsh Soldier 
he would give tlieiii as Prince 
one wlio could speak no word of English. The 
chiefs pondered all night who this Prince could 
be, and on the next day assembled outside 
Carnarvon Castle. Edward was llicre to greet 
them with his wife Isabella and a nurse cariyiug 
Edward's infant son who had been bom at 
Carnarvon during the Wclsli War, Edward 
offered to the Welsh his infant son who could 
speak no word of any language, and from that 
tune the eldest son of the King has abvay.s been 
the Prince of Wales. 
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VISITS TO TPIE MEDIEVAL FAIRS AT WINCHESTER 

AND STOURBRIDGE 

Wc are up betimes this morning, 31st August, of Winchester clad in their robes of ofTice. The 
because this is one of the great days of the year mayor ceremoniously gives up the gates of the 
in Winchester, the opening day of St. Giles' city to the Bishop's oflicials. We listen to the 
Fair, the second largest fair in Medieval England, proclamation that there shall be no buying and 
The fair belongs to the Bishop of Winchester, selling of goods within the city for the sixteen 
which means that he gains large profits from it. days the fair lasts. 

The first excitement of the day is provided by Next wc watch the Bishop’s representatives 
the procession of the Bishop’s oITicials round the and the mayor and bailiff ride out of the eastern 
city. They arc met by the mayor and the bailiffs gate of the town and up the St. Giles’ hill. There 



Py eitMrIety cf La DibliM'que Xatwnale. f/iMJ 


Tig, log 

Shopping in the Pijteenlh Century 

rAis ilUisirahon shows merchants and iheir shap‘< ui the fifteenth century f fie merchant on the lejt is 
[1 the pointed toe of both hoots and shoe^ Die jeweUer had placed hi‘> waits on darft 

cloth to sficnv them off to the best advantage to the inquiring buyer Hehind him 1? Ai? safe On the 
right of the picture is the sitversmiih, whose shop is well slocked with silver ware fot use on the Inbles of 

the tioh. 
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they appoint a special mayor and. bailiff and 
coroner to govern the city and the fair on behalf 
of the Bishop 

The lull is quickly covered with booths and 
stalls. Every man who is not a citi/en of 
Winchester pays to the bailiff a sum of niom^ 
for the right to put np his stall nr booth, which 





Py corir/^sy o/ la ^alionalf, Airn 

Eig. iio 

A Lady and Her Maid on (he Il'nv (o a Fair in 
(he Early Eijlccnih f entnry 

money the bailiff later pays over to tlic Bislni}) 
The stalls aie laid out in an ordeily fas li ion in 
streets, men from the same town keeping 
together ill the same part The Elcinings are 
to be found m one street with finely woven, 
beautifully dyed cloth for sale. The men from 
Caen in Normandy have their stalls in another 
street, lien of the different trades keep togetlier, 
goldsmiths in one row and cloth dealers in 
another. The fair is a scene of great activity, and 
is crowded with buyers in spite of the fact that 
every one who comes to it lias to pay a toll to 
the Bishop's collector. Hero we notice baroii'i 
and their ladies laying in their yearly store of 


Flcmi^li cloth, wliich is finer than the English 
weavcis ran pnaluce. Near them is a cellarer 
from a noiglihimring inonavitery wlio is buying 
the salt which is needed to s.alt down tlic meat 
when the cattle are killed off at Michaelmas 
because there is no food fur them during llie 
winter months. He buys in supplies of salted 
fish for the brethren to cat <in Fridays and in 
E('rU. JoslUng him is a lord’s hailill laying in a 
store of iron goods and enough tar for the slieep 
to last for a ye.ir 



dn dru/OKrer’s Eor^c 

i /11s ^Al>cL'' lUL (lOlIr'llTi I lit l) 1 illoi]g illVHi'lir 

on l;i‘. (Oii"d, //i- looKs io seo wlnlhtt 

IJii' ‘iU 01, f Wj(i/c 1 1 trill', 

W’lieii so many jieople tlnong t(»getlier dis- 
putes aie likely to aiise. In the huite of prevent- 
ing them it 11 a iiile th.it I'veiy purchase shall 
he made hefou' an ollicial, and a due jiaid on 
the tiansactioii, often .1 penny from each party. 
When the wonl-w^inglier weighs a liale of wool 
he chargos a penny. All this money is finally 
handed over to the Bishoj). 

Even though all sales ai<‘ inspected disinites 
arise, so there is a special Ian couit set up for 
tlic duration of the fair , it is called “Tlie t'onrt 
of tlic Busty Feet” nr “ The t'onrt of Ihe-Pow- 
der,” Ileie dispute's can he (juickly settled by 
a law which is rcumnou to .ill the nuachatits of 
luii'ope, In this lomt, too, the weights and 
measiiies used at the fan aui ti'sLed, and the 
bread .and beer tasted to see that they roim* up 
to standard, and prices for them .ue fixed. 
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III the fair itself aic booths at which those who 
make tlicmselves hungry and thirsty by their 
bargaining can refresh themselves with pics, 
bread, wine, and ale. 

Every evening, at sunset, the marshal rides 
thiough the midst of the fair and proclaims 



This If /he hiHil of vessel that the Flemings usfd to bnng 
them and then goads to the English fairs. 


publicly that every trader shall immediately 
shut his stall and not sell any more merchandise. 
Finally, on 15th September the (air closes, 
wagons and pack-horses stream back over the 
deeply rutted roads carrying to every comer of 
southern England the stores purchased by the 
buyers, while foreign merchants convey from 
the port of Southampton the wool and raw 
hides that England produces in such quantities, 
to be worked up by Continental tradesmen. 


If we want to visit Stourbridge Fair, outside 
Cambridge, we must visit it on 4th September, 
its opening day, or on any day in the next three 
weeks. It is arranged just like St, Giles’ Fair 
111 street and quarters, but what makes it 
specially interesting is the large number of 
foreigners who bring their wares to it, 
There are the tall dark-skinned Venetians 
and Genoese, with all the products they 
bring from the East, gold and jewels, silks, 
velvets, [and the famous Venetian glass, 

, Tlicy liave for sale, too, many spices from 
the East, which the people use to make 
more palatable the salted meat they cat in 
winter. In another quarter the shorter 
Flemings from Bruges, Lidge, Ghent, and 
Mechlin have their stalls piled up with 
fine woollen cloths, linens, and fine lawns. 
Dark-eyed, fiery Spaniards are there, too, 
with their wines. French and even Greek 
traders hawk their wines, while merchants 
from the Far East have currants, almonds, 
and laisins for sale Very different from 
these southerners arc the Norwegians, who 
bring pitch and tar, and the Hansards, as 
the men from the Hansa League towns 
were called, bringing furs from the Far 
North and amber, copper, iron, and bow 
staves. Sometimes they bring jewels from 
the East, and even porcelain from China. 

iVbout seventy towns in northern Ger- 
many and along the Baltic coast had so far 
united as to form a league for the furlhcr- 
ance of trade. 'I'hcse Hansa merchants 
were the most important international 
traders of northern Europe in the Middle 
Ages. 

The chief produce which the English 
merchant.^ have to sell to these foreigners 
is wool. The chief bu5'er<5 of this are the 
I'lemings. They take it home with them, be- 
cause it is the very best wool that can be 
bought, and make it up into woollen cloth on 
the looms of Flanders. Other English merchants 
have for sale lead from the mines in Derbyshire, 
.salt from the Worcestershire springs, and iron 
from tlie Sussex forges. Sometimes when the 
harvest is very good tlierc is also for sale barley 
grown in eastern England 
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Wiiichster Fair 
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HENRY V 


Henry V was born at Monnioiitli in 1387. 
His father was Henry Boliiigbroke, tlie cousin of 
King Richard IL Henry lived happily with his 
father and mother and younger brothers at 
Monmouth. He grew to be a handsome ladj tall 
and fair, and so swift of foot that he could run 
faster than the swiftest deer. 

When he was only eleven years old he went to 
study at Queen's College, Oxford, living in a little 
room over the gateway there, 

He seems to have spent only one year at 
College, for that same year his father was 
unj ustly banished by King Richard II. Ricliard, 
however, was kind to the young Henry, and 
took him with liim on his expedition to quell 
the Irish, and knighted him when he was in 
Ireland, 

While Richard was in Ireland news came that 
Henry Boliiigbioke had landed in England to 
reclaim the lands of wliich Richard had unjustly 
deprived him, Many of the English barons and 
common people rose in his favour, and they 
marched to Chester to meet King Richard on 
his return from Ireland. Richard's men fled, 
Richard was captured, taken to London, and 
made to resign the crown, Parliament chose 
Henry Bolingbroke as King, and he took the 
title of Henry IV. At his coronation his son, now 
known as Prince Hal, bore the sword of justice. 


The picture given opposite is taken from on old 
s(ained~gloss window in a house at Belley, 
Slaffcrdskin {time of l^dwerd IV probably). 
The hlorns JDanees, the oldest unchanged English 
donees, ere latd to have been bi ought back by John 
of CniPit {father of Henry IV] from Spam in the 
reign of Edward HI. These very vigorous ritual 
dances were performed on hi ay Day and other 
festival occasions by sets of sis men wearing bells 
fastened to their knees in the Moorish fashion 
The Sts were accompanied by a piper (q) and a 
fool (i who n;ni sometimes put to death as a climax 
In the dance The dancers were sometimes aaom- 
pauied hy mummers dressed to represent tiadi- 
tioital English characters such as IIoIuh Hood, 
Maid Manoii (a man dressed as a uxnnnn (2)), 
Friar Tuck (3), Little John, and Tan the Piper 
The f lobby Horse (5) consisted of a painted wooden 
head and tail with a framemrk casing far the 
actor’s body The actor’s legs u'ere covered uiih 
cloth to represent the housings of the mediaal 
lilting horse 

The dances were exceedingly popular tn Tudor 
imes, as they are lo-day. 



Pig. ii.\ 
Morris Dancers 


(TJiis deprj.sition of Richard II by Henry IV, 
who was also known as Henry of Lancaster, was 
one of the causes of the Wars of the Ro.so.s, which 
began in 1455,) 

The new King soon had a rebellion with 
which he had to deal. In Wales there lived a 
nobleman, called Owen Glcudowcr, who rose in 
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arms, In tlie north ol England the Duke ol 
Northumberland and Ins son Harry Percy, 
called Hotspur, prepared for \Yai and marched 
south to join Glcndower. Henry IV matched out 
from London taking with him the 14-year-old 
Henry. 

The two armies met at Shrewsbury, and a 
fierce battle took place. Prince Hal was struck 


69 I 

At tweiUy-six Heiny became King, on llie 
death of Ins father, His great ambition was to 
renew the war with Prance which had l>ccn 
begun in tlie reign ol Edward III. The Hundred 
Years' War broke out because the King of France 
had wanted to take from Edward the laud in 
France over which he and his ancestors had 
ruled. Edward had claimed that he ought to 
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Chaucer's Canterbury Pilgrims on Ihcir Way to the Tomb of Thomas Bechet 

(.S>e VqI I, pages i7(»-ioo) The Ktnghl had foughl in various Ciusadiug cxpedtlumh ni the utgii oj 
ICclivard III, and the Squire, his son, had lahen pari tn the early bailies of the lliindied Years' ITfl)' ih 

I'dward Ill's reign 


in the face by an arrow, and his attendants 
begged him to leave the field. 

“How shall our people fight," he replied, 
"when they see their prince recoil from fcar^ 
Bring me rather first and foremost that I may 
enforce their courage as it becomes a prince to 
do." 

Toward sunset Harry Hotspur was slain, and 
Henry IV and Prince Hal had won a great 
victory. From tins time forward Prince Henry 
was always employed either in fighting against 
rebels or in advising in matters of state. The 
picture whicli Shakespeare draws of a madcap 
Prince is not home out by facts. 


be King of France because his mother was a 
French Princess, all of ivhosc hrotheis had died, 
but the French had refused to liave as King one 
whose claims came through a woman Henry V 
determined to renew the claims of Edward III, 
and, w’lien the French would not agree, he 
declared war, 

I'lc gathered his troops at Soutliampton and 
his ships in Southampton Water. After waiting 
a few days foi a favourable wind I Icnry and his 
men set .sail and crossed to the town of Har- 
flenr, the chief iiort of Normandy. T'o this town 
they laid siege for a mouth, using guns, buttering 
rams, and catapults that (lung stones as big as 
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millstones. At the end of the month tlic citizens 
of Harfleur had to yield and the governor and 
a few of the leading men climbed up the lull 
outside the city to lay the keys of the town at 
Henry's feet. Henry then walked barefoot to 



the chief church of the city to return thanks to 
God for the victory. 

Henry then detennined, though his men had 
suffered much from illness during the siege, 
that he would marcli to Calais, the town wliich 
the English had held ever since it had been 
captured by Edward III. Henry thought that 
if the French attacked he would have a great 
victory, and, if they were afraid to light, lie 
would liave made clear his valour. 

This march tried the coiinigc of the English 
trooi)S. It was a rainy autumn and the French, 
remembering previous English marches, had 
blocked the roads and broken down the bridges. 
Nothing could discourage Henry, and lie 
heartened his men to continue their inarcli. He 
kept lu9 men under very strict control, hanging 
a man who had stolen a small golden vessel from 
a church. 

At last they came up with the French at 
Agincourt. The French outnumbered the Eng- 
lish by five to one. One of tlie English kiiig/its 
regretted that they had not there " hut one ten 
thousand of those men in England that do no 
work to-day." 

Henry rebuked him, saying " tlie fewer 
men, the greater ehare of honour.” In the 


memorable wouls of Shakespeaie’s play, Heiuv 
Ihe Fi/di- - 

Aiid^ Crispin Crispian shall ne’er go hy, 

I'rofn this day to the ending of the world, 

lint we in it shall be remembered j 

We Jew, we happy few, wc hand of brothers ; 

F or he to-day that sheds his blood with me 
Shall be my brother ; be he ne'er so vile, 

This day shall gentle his condition : 

A nd gentlemen in England note) abed 
Shall think themselves accursed they were not 
here. 

And hold their manhoods cheap whiles any 
speaks 

That fought with ns upon Saint Crispin’s day. 

The French army spent the night in revelry, 
but the Englisli in soberly thinking of the fight 
to take place on the monow. Henry’s position 
was good since on both flanks he was protected 
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fsahellu of Trance, Mother of Edward III 


hy Woods. In the hunt Henry set his archer'., 
and behind them his nien-al-arins. 

He passed among his men saying a clieeriiig 
word to each. With a great cry of "St, Geoigc” 
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[he KneJish advanced As soon as the English 
saw that they had urged the French nii to the 


1 



Uy courlffyoj 


Im Jlihlinlhtquc Kalxonalt, I’aris 

Fig, 118 
A Longhownian 


attack they halted and planted their stakes in 
the earth, The English archers poured their 
arrows into the advancing horsemen, who came 


on slowly, home down by the weight ol the 
armour covering both horse and man, and sink- 
ing in the sodden ploughed land. The cavalry 
re treated before the shower of English arrows. 

Then the Fionch inen-at-anns advanced, but 
they sank in the heavy ground, weighed down 
by tlieir armour. Each English arrow told. 
Finally, the English drew their axes and knives 
and advanced upon the remainder of the French 
aimy. 

An English victory seemed assured when the 
new.s came that a French division had attacked 
the English rear. The King ordered that every 
prisoner should he pul to death. Eater he dis- 
covered that tlie French in the rear were merely 
plunderers. At the end of the day the French 
had some ten thousand slain, while the English 
liad lost but two luindred men. 

ITcnry and his auuy after this mighty victory 
mai“ched on to Calais, and then crossed to 
England. Great crowds flocked to meet them at 
Dover, and they were welcomed with shouts in 
London. 

Still, Henry had not made the French yield. 
After two yeans he went back to France again, 
and finally it was agreed that Henry should 
marry the French King's daughter, Katherine, 
and that, on tlie death of the King, Henry V 
should rule France as well as England. 

However, Henry was worn out by all his 
activities and died before the French King. 
He was buried in Westmin.stcr Abbey, and is 
lemenibercd as one of the most lieroic of English 
Kings. 


r 
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CARDINAL WOLSEY 


Thomas Wolsey was bom at Ipswicii in 1471. 
His lather, so Wolsey’s enemies in later life 
said, was a butcher, but it seems more probable 
that he was a sheep farmer and wool merchant. 

Wolsey Was 50 clever a pupil that at the age 
of II he was sent to the University at Oxford, 
where he took his B.A. Degree at 15, at least 
two years earlier than most youths of the time 
gained it. On this account he was known as 
"The Boy Batchelor." He was elected Fellow 
of Magdalen College, Oxford, and as soon as 
he had taken his M.A. Degree he was appointed 
master of a school attached to this college. 
Soon afterwards the father of some pupils of 
his presented him with a living in Somersetshire. 

Wolsey was ambitious and the quiot work of a 
country parson did nut satisfy him. After a 
time he became one of the chaplains of King 
Henry VII. This did not mean that he took 
services in church. He was chiefly occupied as 
a kind of secretary to the King’s officials. So 
useful was he that the King made him Dean of 
Lincoln. 

Henry VlII became King on the death of his 
father Henry VII. The now King was young 
and lull of ambition, and he was quick to notice 
Wolsey’s ability and to make him his chief 
minister. To reward liim Henry gave Wolsey 
the Bishopric of Lincoln, and shortly afterwards 
made him Archbishop of York. The Pope at 
the request of Henry added the title of Cardinal 
and made Wolsey Papal Legate. 

Wolsey now lived in great style. His house- 
hold comprised five hundred people. He dined 
in state, entertaining daily all who came to do 
business with him. His servants were clad in 
the finest livery, and Wolsey himself looked 
magnificent in his red Cardinal's robes. 

English noblemen and ambassadors from 
abroad realized that he was the real ruler of 
the country, since as yet Henry VIII was too 
much interested in other matters to give his full 
attention to the dull routine of government , 
The Venetian ambassador said of V^ilsey — " He 
is the person who rules both the King and the 
entire Kingdom. At first lie used to say; TIis 
Majesty will do so and so'; afterwards by de- 
grees he began to say : ' Wc will do so and so’ ; 


and now he has reached such a pitch that he 
says; 'I shall do so and so.'" 

Wolsey was anxious that foreign comitrics 
should lie impressed with the importance of 
England. At that time there were two young 
rulers in Europe, Francis I of France, and the 
Emperor Charles V who ruled over Germany, 
Austria, the Netherlands, Spain, and pait of 
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Italy. Each was striving to gain more power 
than tlie other, and Wolsey 's policy was to ally, 
but not too definitely, with the w’caker so as to 
lessen the power of the stronger. 

It was at this time that Henry and Francis I 
had a splendid meeting at "TJie Field of the 
Cloth of Gold," near Giiisncs, which is not Jar 
from Calais. Nearly three thousand tents were 
set up on the plain, and each knight, whether 
French or English, .strove to make his tent and 
its furniture and his clothes and armour more 
splendid than that of any one else. For twenty 
clays the two Kings and tlieii noble altendaiits 
spent their time jousting in tournament.s, while 
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their followers engaged in wrestling and shooting 
matches. 

The Kings held costly banquets, and gave 
cacli other ricli piescnts They promised to live 
in great friendliness, but both before and after 
the meeting Henry and Wolsey met Cliailcs V 
secretly. 

Among those present at the Field of the Cloth 
of Gold none made a more im- 
pressive figure than Wolsey, but 
there were many English nobles 
who Jiated him. TJiey were 
jealous that a man not of noble 
birth should have so much in- 
fluence over the King and should 
be so wealthy. Wolsey, too, was 
perhaps a little haughty in his 
dealings with people. Tlie envy 
and hatred of the nobles did 
not harm Wolsey so iong as the 
King was his friend, but next 
Henry began to turn against 
him. 

It happened in this way. 

Henry liad married Catherine 
of Aragon, (lie aunt of Charles 
V, but, though she made him a 
good wile, he was becoming 
tired of her. Then he saw Anne 
Boleyn, one of the ladies in 
attendance on the Queen, a 
lady with bright black eyes and 
wonderfully long hair. Henry 
fell in love with Anne Boleyn, 
and nothing would, satisfy him 
except that he should put away 
Catherine and marry Aiinc. 

Henry asked the Pope (the 
ruler of the Catholic Church, who 
lived at Rome) for permission to do this, but the 
Pope was in a difliculty. A pievious Pope had 
granted Heiny permission to many Catherine, 
and the pre.seiit Pope could hardly go against hi.s 
predecessor's opinion. Again, the Pope was a 
prisoner in the power of tlic Empcior Cliailcs 
V, and the Pope dared not offend liim hy allow- 
ing Henry VIII to pul away Cbailes's aunt 
Catherine, On the other hand, the Pope did 
not want to offend the powerful Henry. As a 
way out of the difiiciilty he .sent Cardinal 
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Campeggio to England to tiy the case with 
Wolsey, giving Campeggio secret instructions lo 
drag out the case as long as possible. 

Now Wolsey had tried by every means in his 
powci to persuade Henry to give up his scheme 
of marrying Anne Boleyn, but without success. 
Wolsey, tlieicforc, in loyalty to Henry, did his 
best to cany out the King’s wishes, but when 


Henry found that lie could not have his own 
way quickly in getting rid of Catherine lie 
blamed Wolsey, and in his fury took from him 
the office of Chancellor, his palaces at York and 
Hampton Couit, and almost all that he had. 

Wolsey retired Ui his house at Esher and tliere 
lie fell ill. The King was soiry when ho heard 
this news and sent his own doctor to liim. “I 
would not lose him for twenty tliousaiid 
pounds,'' he said. 

“Then," said the doctor, “Yoiir Grace must 
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M3nd him some comfoi tabic mess ape as shoj tly 
as possible." 

Henry took from liis fingei a ring wliicli 
Wolsey had once given him and said, "Tell him 
that I am not ofrended with him in my hcait 
nothing at all, and that shall he perceive, and 
God send him life very shortly." 

Wlicii Wolsey grew better the King granted 
him a full pardon, but commanded him to go 
north to act as Archbishop of Yoik. In this 
capacity he worked very hard, visiting the sick, 
confirming childicn, and winning from all 
golden opinions, 

Wolscy’s enemies, however, wcic still busy, 
and they accused liim falsely of having written 
treasonable letters to the King of Fiance. 
Henry, in wrath, sent north the Karl of Noith- 
umberland. Wolsey, not knowing lus errand, 
received him kindly. 

"My lord, I arrest you oI liigh treason," at 
length said Northumberland. 

Tins was a terrible shock to Wolsey, who for 
some time could say nothing. A few days later 
he set out with Northumberland for London. 


riie YorkslULO people shouted after him, "God 
save your Giace." 

Wolsey 's health had been failing for some 
time, and this accusation made him still more 
ill, At length he i cached Leicester Abbey. 

"Father Abbot," said he, "I am conic to 
leave my bones among you.” 

TJic next day he was much worse, and the 
day after that lie died. 

"If I had served my God," said tlie dying 
Wolsey, "as I have served the King, He would 
not have given me over in my grey hairs ... I 
pray you to have me most humbly commended 
Unto His Royal Majesty . , . He is suio 
a Prince of a royal courage, and hath a 
princely heart; and rather than he wiU either 
miss or want any part of his will or appetite, he 
will put the loss of one half of his Kingdom in 
danger ; for I assure you I have often kneeled 
before him in his privy chamber on my knees 
the space of an hour or two, to persuade him 
from his wUl and appetite, but I could never 
bring to pass to dissuade him therefrom." 

Next day Wolsey was buried in the Abbey. 
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CHARLES I: CAVALIERS AND PURITANS 


Charles I was the sou of James L On the deatli 
of his father, in 1625, Charles became King of 
England and Scotland. Charles was courteous 
and dignified in manner. He had been carefully 
educated and was widely read. He specially 
liked reading the plays of Shakespeaie and 
books about religion. He was keenly interested 
in music and painting. Before the Civil War he 
had the best collection of pictures in Europe. 

Charles was a deeply religious man. He was a 
member of the Church of England, and he liked 



(Drawn from a portrait by Van Dyck) 


to worship in a beautiful churcli, with stained 
glass windows, to hear the organ pealing, and 
the choir singing beautiful anthems. He wished 
the clergy to wear surplices instead of black 
gowns, and to make the sign of the cross on 
children's heads when they baptized them. 

He thought that it was not wrong for people 
to enjoy themselves on Sunday after they had 
been to church. He liked his subjects to dance 
round the maypole in spring, and to dance 
morris dances on the village green, and to prac- 
tise archery, leaping, and vaulting, 

Charles always wore beautiful clothes. His 
coats, of good material and brighl rich colours, 
fitted fairly closely to his figure. The sleeves were 
slashed or cut so as to show the shirt beneath, 
and they were edged at the wrist with fine lace. 
The collars he wore were of exquisite lace. The 
breeches lie wore were wide, but not padded. 
He wore leather boots which were very wide at 


the top. In the open air he wore a wide brimmed 
hat with a sweeping feather, and a cloak. 

Charles believed that a King should decide 
whether the English should fight or make peace 
with their neighbours, that he should appoint 
his ministers, and that Parliament should give 
him the money he needed for the government 
of the country without criticizing what he did. 
He believed in "The Divine Right of Kings," 
that is, he believed that he must answer to 
God for Ids actions, but that it was a sin against 
God for any of Ids subjects to question what the 
King did. 

Members of Parliament thought otherwise. 
When Charles asked them for money lor a war 
they granted only a very small amount. Next 
year, when the English fleet had been defeated, 
Parliament asked Charles to get rid of his 
adviser Bucklngharn, of whom he was very fond. 
Charles replied haughtily, " I would not have the 
House to question my servants, much less one 
who Is so near to me." 

A little later Parliament drew up the "Peti- 
tion of Right," which contained a list of the 
high-handed acts that Charles had committed, 
and pointed out that these were contrary to 
the law of England, After doing everything in 
Ids power to avoid signing it, lie gave his consent 
to it, and promised for the future to govern 
better. 

A little later Charles dissolved Parliament, and 
for eleven years ruled without one, relying on 
two friends of his for advice. Archbishop Laud 
and the Earl of Strafford. At the cud of that 
time he was obliged to call a Parliament because 
he needed money for a war with Scotland. The 
members of Parliament, instead of granting the 
money declared that Strafford was guilty of 
treason, and demanded that Charles should 
have him put to death. 

Charles could not make up his mind what to 
do. Strafford was his close friend, and all that 
he had done had been in the service of the King. 
Charles bad promised Strafford that no one 
should harm him Yet, outside the palace the 
mob threatened that, if Charles protected 
Strafford, he and his Queen, Henrietta Maria, 
should die. 
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At last Charles agreed to Stratford's death. 
When Strafford heard his fate he said bitterly, 
"Put not your trust in princes, nor in any child 
of man, for there is no help in them." Bravely 
lie went out to be executed on Tower Hill. 

"I thank God," he said as he took off his 
doublet at the scaffold, "I am not afraid of 
death, but do as cheerfully put off my doublet 


on, the members clutching their swords at times, 
At last it was passed by eleven votes. 

Shortly afterwards Charles heard that the 
Parliament were about to attack Ins wife, 
Henrietta Maria, to whom he was devoted. 
He, therefore, wont hastily to the House, 
followed by soldiers. These he left outside the 
door. Then he strode up to the Speaker of 
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at this time as ever I did when I went to 
bed." 

Parliament was not satisfied by the death of 
Strafford but drew up "The Grand Remon- 
strance," which contained a list of all the evil 
deeds that Chailcs had done, and a plan for 
governing England better. Some members 
thought that this was going too far against the 
King, and so The Grand Remonstrance was very 
hotly discussed, All night long the debate went 


tlie House of Commons and asked if the five 
chief enemies of the Queen were present. 

"May it please your Majesty,” said the 
Speaker, falling on his knees before the King, 
"I have neither eyes to see nor tongue to speak 
in this place, except as the House is pleased to 
direct me." 

"Well, well! ” Charles an.swercd angrily, " 'Tis 
no matter. I think my eyes are as good as 
anotlicr's." He looked round with an angry 
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sta-TC, and added “Since I see that my biids arc 
flown, I do expect from you that you will send 
tliem to me as soon as they return hither: 
otJienvise I must take my own course to find 
them." 

With that he departed. The five members, 
knowing that the King was coming, had slipped 
out of London by the river, 

By this time it was clear that Charles was 
determined to have his own way, and Parliament 
was resolved to check him. The result could only 
be civil war. 

Those who supported the King in the war were 
called Royalists or Cavaliers. Like Charles they 
were devoted to the Church of England. They 
agreed with him that it was the King's business, 
rather than Parliament's, to govern the country. 
They believed that there was nothing wrong in 
the amusements of the time, dancing, card play- 
ing, visits to the theatre, and the wearing of gay 
clothes. 

Those who attacked the King weie the 
Puritans, They were deeply religious people. 
They did not wish to use the services set out 
in the Book of Common Prayer, but they pre- 
ferred that the minister should make up the 
prayers he used. They believed tliat beautiful 
churches and stained glass windows and music 
made it difficult to worship God, so they held 
their services in very plain buildings. 

They kept Sunday very strictly, holding it 
wrong to do anything on that day but read the 
Bible, They thought it wrong to indulge in 
amusements of any kind. 

The clothes they wore were very simple. The 
men wore tall beaver hats without any feaLher, 
They kept their hair cut so close that they got 
the nickname of Roundheads. Their collars and 
cuffs were of plain white linen without lace, and 
they had no trimming on the dull grey, brown, 
or black suit. Instead of the wide boots worn 
by the Cavaliers the Puritans wore broad 
fitting shoes adorned with n plain silver buckle, 
Puritan women wore equally plain clothes of 
grey with unadorned collar and cuffs, and a 
large white apron. 

In their way of speech the Puritans were 
precise. They would give no man a title of 
respect and used "Thee" and “Thou" where 
others used "You/* They carefully avoided 


swearing, and quoted many Scripture texts lii 
their talk. 

Above all, the Puiitans were determined that 
Die King should not do just as lie pleased, but 
that Parliament should rule the country. 

The great Puritan leader was Oliver Crom- 
well. Pie was a man of good birth and means 
who lived as a gentleman farmer. In Parliament 



Oliver Cromwell 

he opposed the King. When war broke out iii 
1642 he was fortj'-thrcc. Pic made it his business 
Lo raise a good troop of men for Parliament 
called Ironsides, "I laised such men as had the 
fear of God before them, and from tliat day 
forward they were never beaten." Pie drilled 
his men constantly in the use of aims and in 
the management of their horses Cromwell 
proved himself to be a wonderful general, and 
after a series of battles defeated Charles. 

On various occasions terms were offered lo 
Charles. Pie might have been restored it he had 
been willing to give up the Church of England, 
but he refused, While Charles and Parliament 
were trying to come to terms it was clear that 
Charles was not to be trusted, as lie thought it 
right to make promises that he did not mean to 
keep. At last Cromwell and Parliament decided 
that Charles must be tried as a tyrant, a traitor, 
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and an. enemy to his people. Chailes assoiLed 
that they had no right to try him, and refused to 
plead his case, On the fifth day of the trial he 
was sentenced to death, 

Four days later a scaffold was erected in front 


of Wliitehall. Charles on the previous tlay had 
taken a touching farewell of lii,s two children 
who were htill in England. It was a cold 
January morning when Charles walked to the 
block and was executed 
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Jlc mihing common did, nor mean, 

Upon that memorahU scene, 

Bui wifh his keener eye 
The axes edge did Iry. 

Nor called the gods mth vulgar spite 
To vindicate his helpless right, 

But bowed his comely head 
Down, fls upon a bed, 

Charles was dead, and the English turned to 
Cromwell to govern the country. Cromwell did 
everything in his power, but he could not agrte 
with the various Parliaments that were called 
while he was Protector, and it became obvious 
that Cromwell ruled because he was the leader 
0/ a successful army. 

JAMES 

James Wolfe was born in 1721 at the Vicarage, 
at Westcrliam in Kent, He was a plain little 
boy, thin, tall, pale, red-haired, his only redeem- 
ing feature lively blue eyes. As James grew up 
he often heard tales of the army, for his father 
was a general. 

When lie was aged fLflecn a messenger came 
riding to his home (Uicre were no postmen in 
those days) bearing a letter to him. It was his 
commission as second lieutenant in the Marines. 
In Germany he fought bravely at the Battle of 
Dettingen, in which he had a horse shot under 
him. King George II was present at the battle 
and took part in the lighting. 

Then news came that Bonnie Prince Charlie 
had landed in Scotland and was winning vic- 
tories there against George II's army. Wolfe was 
sent to Scotland and fought in the Battle of 
Culloden Moor, in which Bonnie Prince Charlie’s 
troops were defeated so severely that they 
could not light again. 

The place, however, where Wolfe distin- 
guished himself was neither Germany nor Scot- 
land, but Canada. In Wolfe’s youth Canada 
belonged, to the French, who had long had 
settlers tliere. In the south of what wc now call 
the United States, beside the mouth of the 
Mississippi River (see Fig. 68, page 6^9), the 
French had made another colony, Louisiana. 
Beside the coast of the United States were tlie 
thirteen English colonies. The French wished to 


He was offered the title of King but that he 
refused. When he died in 1658 his son was made 
Protector of England, but he was quite unsuited 
for Ills high position On 29th May, i66o, 
Charles I's son, Charles II, who had had a 
series of hairbreadth escapes before he managed 
to get away from England, was restored and 
acclaimed as King, while the joy bells pealed in 
London. 


Dates to Remember 

The beginning of the Civil War 1642 
The execution of Charles I 1649 

The restoration of Charles II 1660 

WOLFE 

drive the English out of America, but the Eng- 
lish were determined to stay there. In 1756 the 
two countries, France and England, declared 
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war, which is known, Iiom the length o( the 
time it lasted, as "The Seven Years' War." 

In England the chief minister was William 
Pitt. He sent out General Amherst to capture 
the fortress of Lmiisburg which the French had 
built on a large island near the mouth of the 
St, Lawrence River. Among those who went 
with Amherst was Wolfe, who by this time had 
risen to tlie rank of Colonel, 

Wolfe was a wretched sailor, and was very ill 
during the voyage across the Atlantic, whicli jn 
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those days of sailing ships took nearly three 
months, As they drew near to Louisburg 
Amherst saw that it was a very strong fort well 
defended with cannon. 

The first dilhculty was to find a way to land 
the English troops, Amherst chose Wolfe to 
see to this as he already had the reputation for 
being the bravest and most daring of the officers. 
Then, for three weeks the English soldiers in 
their bright red coats and three cornered hats 
besieged the town, peppering it with cannon 
balls day and night. At last a man came to the 
gates carrying a white flag of truce. Louisburg 
was captured, Shortly after this Wolfe returned 
to England. 

The next year Pitt planned tliat the English 
should capture the town of Quebec, the most 
Important city that the French had built in 
Canada, and for this very difficult task he chose 
General Wolfe, because he had distinguished 
himself at the capture of Louisburg the previous 
year. 

The city of Quebec stood on the banks of the 
River Si. Lawrence, about 300 miles away from 
the sea, Wolfe and his men crossed the Atlantic 
again and sailed up the St. Lawrence River 


until they came to a large i.slaiid opposite to 
the city of Quebec. Hcic Wolfe ordered that 
Ills men should disembark and make a camp, 
Quebec was extiemely well fortified, and so 
was the northern bank of the river as far as tlie 
falls of Montmorency. Wolfe’s first plan was to 
cannonade the city, but this proved to be with- 
out effect. An effort to cross the Montmorency 
river and take tlie French in tlie flank likewise 



failed. Meanwhile Wolfe fell ill, and it seemed 
as though the English would fail to capture 
Quebec. 

At this juncture hews was brought to Wolfe 
that above Quebec there was one place where 
men could with difficulty climb up the Heights 
of Abraham which dominated the town, If 
the English could climb the heights they would 
threaten the city and force the Fiench to fight 
in the open. 

Wolfe accordingly gave orders tliat some of 
his men were to stay on the island opposite 
Quebec, and keep np a vigorous cannonading to 
make it appear that an attack was just about 
to be launched from there. Then Wolfe and the 
bulk of his men, under cover of the darkness, 
embarked in little boats. With mu/Tled oars and 
in dead silence the little boats were rowed up 
tlie river toward.? what has since been named 
Wolfe's Cove, 

WoUc, knowing that the French sentries on 
board ship would be likely to hear or see them, 
sent in front a Highland regiment among which 
were some soldiers who spoke French perfectly. 
When the challenge rang out they replied, ami 
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the French imat^inccl that they were French bpats. 

Wolle, as he was borne up stream, repeated 
Grey’s "Elegy in a Country Churchyard," and 
added that he would rather have written that 
poem than capture Quebec on the morrow. 

Wolfe and his men landed at the cove, and 
then in single file made their way up au almost 
perpendicular cliff by a little track made by a 


wouiidi'd in tlie wrist, but ol this he took no 
notue. Again lie was hit but he pressed on. A 
third shot made him stagger. 

"SuppuiL me," ho said to one of his men, 
"lest my gallant fellows should see rnc fall." 

He Wtis carried to the rear. 

“They run' See how they runl” shouted an 
0 nicer as Wolfe lay dying. 



Monireal, from Windsor Stalinn 
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stream in winter. Scrambling up this, and 
clinging to the brushwood on both sides, they 
reached the top. There were one or two .sentries 
on top ol the cliff, hut they were not keeping a 
sharp look out, since the French thought it 
quite impossible for anyone to climb the heigliLs. 
Tims caught unprepared they were quickly 
overpowered, and so did not give the alann to 
ilontcalm, the French general. 

When tlio moniiiig came Montcalm saw’ that 
Wolfe and hij) men and one giin were posted on 
the Heights of Aliraham. and marshalled (ns 
soldiers to light the enemy. 

Wolfe orileied liis men to leseivi' liie till the 
enemy came willuii foily y.iuls, '^o that eveiy 
shot should he deadly. Almost at oiue W’olfewas 


"Who run?" asked Wolfe. 

"The enemy, sir. They give way everywhere." 
"God he praised. I now die in pearo." 

A few hours later Jlontcahn too died, and the 
ICnglisli marched into Quebec. The next year 
the English captured the other iiiqiortaiit town 
111 Canada, Montreal, and by the peace treaty 
which concluded the Seven Years' War the 
Frencli ceded Canada to the British From that 
time forward Canada has been part of the Biitish 
Empire, and the descendants of tlie Freiieh who 
lived ill Qiielice and Montreal, tliougli tliey speak 
French, are loyal to Britain 
St atiii's eieeteil to Wolfe may he si'eii 111 
(iieenwieli I'.uk m l.oiidoii, and at Weileihain 
111 Kent 
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HORATIO NELSON 


Nelson vvas born at Burnham Thorpe in 
Norfolk. When he was a tiny boy he once said, 
"Fear, Grandinama, I never saw fear. What is 
it? ” Since his family was poor, Horatio, though 
delicate, was sent tu sea wiicii he was but 
thirteen years old. 

He quickly showed the fearlessness for which 


a cannon ball struck the ground near him and 
drove the sand into one of his eyes. He lost the 
siglit of that eye 

The war with France continued, and Nelson 
took part in the great battle of Cape St. Vincent 
against a Spanish fleet double the size of Ins 
own. In the course of the fight Nelson's men 
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Fig, 134 

Nelson on Board fits Ship Receiuing Swords of Defeated Enemies, 1793 


be became famous, for he volunteered as cap- 
tain’s coxswain in a ship bound for the Arctic 
Sea. One day in a fog he left the ship, \Vhcn 
night came on he was attacked by a bear on the 
ice. His musket missed fire and he was in clanger, 
when a cannon fired from the ship frightened the 
bear away. Although at daybreak a signal was 
made from the ship tliat he should return he 
did not heed it until the bear was killed, and 
then made the excuse for his disobedience that 
he "wanted to carry the skin to his father." 

Soon after this he became a captain and com- 
manded a warship in the Jlediterranoan in the 
war against the French Revolution. On one 
occasion when he was besieging a town in Corsica 


jumped aboard the nearest Spanish shij) and 
captured it, after a struggle with the crew. 
Another man would have been satisfied with 
what he liad already done, but Nelson was 
determined to take another ship. Shouting to 
his men "Victory, or Westminster Abbey," he 
leaped on to it, and soon this ship was captured 
too. This was the first exploit that made Nelson 
the licro of the English pcoplc. 

A little later Nelson made an attack on 
Teneriffc, and here his right arm was torn oil 
by a cannon ball. "Tell the surgeon to make 
haste and get his instruments. I know I must 
lose my right arm, so the sooner it is off llic 
better," was all that he said. Nelson after this 
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cilwiiys woie the light sleeve ul his uinfurm 
pinned across his breast, Bhoitly after he had 
iost his arm Jie said, "A Icftdianded Achuirai 
will never again be considered as useful : there- 
fore, the sooner I get to a very humble cottage 
the better, and make room for a better man to 
serve the State." Other people realized, how- 
ever, that Nelson was the best admiral that any 
fleet could have. 

Nelson had to defeat the schemes of Naiiolenii. 
Napoleon had set his mind on compiering Hgypt 
as a half measure toward driving the Knglish 
out of India. Tlie French fleet slipped out of 
harbour without Nelson’s knowing its direction. 
Nelson guessed that it would make for Egypt, 
so clapped on all sail to catch it up before it 
reached harbour. He made such speed that he 
readied the coast of Egypt before Napoleon, 
and, thinking that his conjecture as to Napoleon's 
destination was wrong, he doubled back as far 
as Malta. There he received in forma tinii that 
Napoleon had after all sailed for Egypt. 

Making all sail. Nelson did not arrive lu time 
to prevent Napoleon's disembarkation, but he 
quickly discovered that the FTendi Jiad n(jt 
anchored their fleet as they should have done 
Nelson saw that it was possible fur ships to sail 
closer to the coast than the line where the 
French were moored, and he, therefore, ordered 
that the English should attack in double hie, 
half sailing between the I'rencli ships and the 
coast, so as to attack their ships in the van on 
both sides at once. 

During the battle the French llag.^hqi 
L'Ofient caught fire, and when the flames 
readied the powder magazine the sliq) blew 
up. At last of the seventeen Fiench ships but 
four escaped. 

In this battle Nelson was wounded in the 
forehead When he was carried down to the 
loi'kint the surgeon hurried to attend to Inin, 
but Nelson s.iid, '‘N(\ I will take my tuin witli 
my brave fellows." 

llu; result of this vii tory was that Naiiolcon, 
though he had won .1 gn'at battle on land in 
Egy[)t, couhl do nothing Nelson bec.nne the 
popiilai idol of the Hnlisli people 

Shoitiy after this, Kii'-''ia, t’lnssia, Swedi'U, 
.indDeiunaik formed a league against thelh iLish, 
and Adinu.ils I'arkiT and Nelson were* sent to 


H‘i/e Coin'iiliLigeii and beat the Danes fhere 
f(»lh)Wed the battle uf the baltic 

At one stage in tlio tight it seemed that Nelson 
must be beaten, and J’tirker gave orders that lie 
should cease action. Nelson was detennined to 
go on, sij putting his telcscuiw to his blind eye 
he said, "Really I don’t see the signal. Keep 
mine foi close liatth* flying, riiat’s the way I 
answer such signals Nail mine to the mast ! " 

NelsoiTii disobedience was juslilied, for shortly 
afterwards the Danish licit llcw the white 
flag. 

fly this time Napoleon saw that the only way 
to subdue the nations on the Continent was to 
conrpier Dritain, and that to do this he must 
land an army in iMiglaiul. lie, therefore, col- 
lated a splendid army at Houlogne, and hud 
built a fleet of ilat-boltoineil boats to carry Ills 
men to Britain, lie realized, however, that un-* 
less they W’ere guarded by the 1 ‘Tench inen-of- 
w\ir they were liable to be slink in nikl-t haimel 
by the British, Unluckily for him, the French 
fleet was separated and blockaded by English 
admirals in the hai hours of Brest and rcmlou. 

Nelson spent twenty-Lwo months watching 
the Erench in Toulon harbour. It was a very 
trying time for every one concerned. 'Ihe men 
could never go ashore. Nelson would not go 
either. His care for the comfort of tlic sailors 
was unending, and there was little illness in his 
fleet in consequence. He found out I lie little 
things that annoyed the sailors and had them 
altered, and discovered the little things they 
would hk(‘ and had them done. 'Ihe result was 
that the men worshipped Nelson. ‘‘Our Nel," 
the sailors saul, "is as biave as a lion and as 
geiill(‘ as a laiiib.’’ At length the ITeiich i.ntii' 
out lioiii I onion ami the Si>.uush licet came 
out of Cadiz, and the two fleets sailed with all 
speed to the West Indies, and then, acKmlmg 
to Napoleon's plan, they were to n'tnrn to 
British waters and convey the trmjii^ wMitiiig 
at Boulogne over to Britain 

NcLsoii si>eed(‘d aftei them to the West Indies 
and then, chscovtTiiig tlmt tlic\ had retuiiusl, 
leturned aftiT tliein I'lnding th.it he couhl not 
nvertiikt! tliein lie ihose out thi‘ fastest biig 111 
ills lleeL to convey tlie news of the eneniv's 
wlieicMbimls to Biilaiii 

1 he eapt.im of the hng le.ielicd Hit' Achuu.dty 
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one niglU at eleven o'clock. LoiclBaihaiii; an old 
man o£ nearly eighty, had gone to be<l, and 
no one dared wake him. Next monring Lord 
Barham was furious at tire delay, but within 
hall an hour he had made up his mind what to 
do. Without waiting to dress he drafted instruc- 
tions, which by 9 a.m, the Admiralty messenger 
was carrying to Portsmouth, for the English 
Channel fleet to attack the French fleet. 

The two fleets met and an indecisive action 
resulted. Then the French admiral put into 
Cadis liarboiir. Napoleon ni disgust gave up the 
idea of invading England, and used the troops col- 
Icctcdat Boulogne foracanipaign against Austria, 

Nelson, after a short space of lime at home, 
set sail in tlie Victory to deal with the French 
'fleet. The French admiral at length put to sea 
again with the combined French and Spanish 
fleets, making for the Straits of GibraUar. 
Nelson determined to intercept them. 

The British attacked, approaching the centre 
of the extended enemy line in two columns, one 
headed by Nelson in the Victory, and the other 
by Collingwood in the Royal Sovereign. Nelson's 
flag signal to his fleet was "England expects 
tliat every man will do his duty/' The battle 
was soon joined, and the fuiy of the French 


attack fell on the leading ships . Nelson, with 
the stars of his four Orders on his breast, paced 
up and down the deck of the Victory till he was 
struck down. As he was carried below he spread 
his handkerchief over his lace so that his men 
might not lecogmze him and be grieved. 

Meanwhile the battle raged, until by the end 
of the afternoon the English had taken eighteen 
prizes. Till the last Nelson kept up inquiiies as 
to the progress of the battle. He lived long 
enough to know that it was a great British 
victory and then, dying, lie said, "Thank God, 
I have done my duty.” 

When the news of the Battle of Trafalgar 
reached England the people felt that they had 
paid far too high a price for the victory in the 
deatli of the Admiral, They were wrong, for 
Nelson had not died till his work was done. 
The navies of France and Spain were shattered, 
and never again during the remainder of the 
Napoleonic War did the enemy venture to fight 
at sea. Britain was quite safe from the landing 
of a French aimy, and finally was able to crush 
Napoleon. (See pp. 655-7 ) 

Note Nelson's Column in Tiafalgar Square, 
London, and the preservation of the Victory at 
Portsmouth. 


TPIE INDUSTRIAL REVOLUTION 


Before 1750 most people in England dwelt in 
the country and earned their livings by farming, 
The towns were, compared with modern towns, 
small, and they had grown up as market towns, 
that is as places where the villagers could sell 
their sheep, cattle, butter, and eggs, and buy 
what they needed, 

Before 1750 industries were cariied on in a 
small way, in houses that were also shops. 
Spinning and weaving were cottage industries. 
Most women had in the house a spinning wheel, 
and in the time left over from managing the 
house made extra money by spinning. It was 
a slow process, for only one thread could be 
spun at a time. The weaving was done on looms, 
the shuttle carrying the weft being passed from 
one hand of the weaver to the other on its way 
through the warp. In 1733 Kay invented a 
flying shuttle, a shuttle which could be thrown 
from side to side by the mere pulling of a string, 

After 1750 thcie came a series of inventions 


in. the textile trade. Hargreaves in 1764 invented 
a spinning jenny by which eight threads could 
be spun at one time, Next Arkwright in 1768 
and Crompton in 1779 invented spinning 
machines which were worked by water power. 
Cartwright in 1785 invented a loom whicli was 
driven by water power. 

Just before this time James Watt invented a 
steam-engine which pumped water out of mines. 
When he was but a lad he had sat watching the 
steam lift the lid of the kettle and push out of the 
spout. It suddenly occurred to him that the 
energy of the steam might be used to do some- 
thing, and from that time forward he made 
experiments in his spare time. At last his 
experiments were crowned with success when he 
went into partnership with Boulton, wlio owned 
large works, and who had skilful workmen to 
make the engines as designed by Watt. 

Watt’s engine had nothing to do with spinning 
and weaving, but very soon others used the 
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principle ol Ins macbino and devised spinninf^ 
and weaving niacliinos diiven hy sleaiii. 



1‘IG. rjf) 

jamesi Watt 


jp,Tlic icsult of all these inventions was tliat 
spinning aml^wcaving were nu longci done in 


the roLLages of the people but in factories where 
many machines of the same kind were set up. 
At first tliese factories weie set up beside the 
banks of swiftly flowing streams, so that the 
limning water might turn the machinery, but 
after Watt invented his sLcam-cngine factories 
grew up on the coalfields, so that the coal 
necessary lor making the steam need not be 
transported aljout the country, 

TJic cotton industry grew up on tlic Lancasliire 
coalfield because of tlic soft water availalilc, 
because the dam]i climate made the cotton 
tin cads less liable to break as they were being 
spun, and because of its position on the side of 
England which faces America (then the souice 
of most of the raw cotton) with a splendid port 
m Liverjiuol. 'flie woollen industry, which had 
been scattered all over the countiy hut was 
specially iinpoitant in Norfolk and Yoikshiio 
iind the fotswold villages, now became hugely 
eon cent rated in Yorkshire because I here is n« 
coal in Noifolk and the Cotswolds. 
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Arkwright, Inventor of Wdtcr-pnu cr 
Spiuning Alaclnm' (i7()S) 



(\nta rigltl, Inrnilor of ]\\\ter-pm cr 
l.oovi (17H5) 
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The Empress of lintain 

7 /fi! iiil-biirniufi a inodeni liixitry tiiief tn>pi^tioeii hy tin' (ifniitiin in nindr, in n)3i. 

her record Inp from Cherbinirs to Father Point , Qinhec, in .j Javs, 7 hours. *jH lunmtes The “htue riband 
of the Atlarthc" is held by the llritish liner Cunnrd It.M.S (jucen Afaiy, Jor hir recnid in wafiing the 
standard Hishop's Roch-Authrose Channel {off New Viii'A) crossing, which is 500 miles huger than the 
Cherbourg -Quebec joifinry, 3 -Ji Innirs, *|S imnitles 
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The R.M.S. Queen Elizabeth, H3,(j7J /ojis, (he World’s Largest Liner 

This type of ship rfru’sjj by steam turbines oferating four propellers. Oil fuel is ustd. Notice there 

are only two fitnnels. 
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Men iind women IciL Lhc cmiiUry to flock to 
work in the new factoriesj and thus new large 
towns grew up round the factories. 

Very many more goods were made by these 
new machines than had previously been manu- 
factured by hand, Before they could be sold 
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Early Spinning Shed 


they had to be distributed through the country. 
In 1750 the only means of transport wore in 
panniers or carts by road, by rtver, or by sailing 
ship. 

First the roads, which had been very bad, 
were improved by Macadam. Then Brindley 
made canals, planning them as he lay in bed 
not with pencil and paper but in his head. TJie 
most famous of the canals which he made was 
the Bridgewater Canal, which was so useful that 
coal from the Worslcy pits was sold at Man- 
chester at 4d. a hundredweight instead of at 
IS, as formerly. The canal was later extended 
to Runcoin. 

Canals, however, provided but a slow means 
of transport for goods. It was left for George 
Stephenson to utili2e the principle of Watt’s 
engine to make a locomotive. The first railway 
line was that between Stockton and Darlington 
(1825), and by 1830 the Liverpool to Man- 


chcstei line was completed, Stephenson's engine 
" The Rocket ” winning a£5oo prize by defeating 
its two competitors. At fust thirty miles an lioiir 
was considered to be a very quick rate for a tiaiii 
to travel. 

Ref ei cnee ijliould be made to tlie enormous 
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growth of railways, and juc lures of modern 
engines should be shown. Collecting engine num- 
bers is still popular and gives a ready point of 
contact. The importance of goods traffic must 
not be overlooked. Older Juniors may be able to 
understand the significance of '‘British Railways." 

Another use to which steam was put was to 
propel steam boats, As early as 1812 Henry Bell 
launched his steam boat The Comet on the 
Clyde. In 1819 the first ship fitted with a steam 
engine crossed the Atlantic, but the sails with 
which it was also provided proved more uscliil 
than the engine. In 1838 lor the first tune two 
ships crossed the Atlantic relying entirely oil 
steam, They took respectively eighteen and 
fourteen days instead of the twcnty-eiglit day^ 
required by a sailing ship. Nowadays the fastest 
steamers, sucli as the Queen Mary and the Qiiccn 
Elizabeth, can cross the Atlantic in less than four 
days. 
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about AustrrLlia. When a Httle later it was no 
longer possible to send convicts to America 
because the United States of America had 
become independent of Britain, the English 
resolved to send convicts to thenewly discovered 
continent. In the eighteenth century men were 
convicted for much smaller crimes than they are 
nowadays. If a man were caught stealing a 
sheep he might be hanged. Many of these 
convicts, then, were not thoroughly bad men. 

In 17^9 some seven hundred of them landed 
after a voyage of elglit months at Botany Bay, 
on the eastern coast of Australia, under the 


that the grassy downs of the region and the 
dry climate were excellent for sheep farming. 
It chanced that two men were just leaving for 
the Cape of Good Hope. McArthur told them 
to bring him back a flock of sheep. Now it 
happened that six years previously tlie King of 
Spain had given to tlie Dutch government at 
the Cape some merino sheep The two men were 
able to buy some of these for McArthur, wlio 
with them founded the great sheep industry of 
Australia. 

McArthur wanted more of these sheep, and 
he knew that King George III of England had 
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some on his model farm at Windsor. At 
McArtliur's request the King gave him some 
more merino sheep 

For twenty-five years the Blue fountains 
which stretch from nortli to south some 50 miles 
behind Sydney seemed impassable. In 1813, 
however, there was a severe drought, and three 
men, led by Blaxiand, cut their way through the 
bush, scaled the cliffs, dislodged rocks, looking 
for some way to get through tlie mountains. At 
last, when they were almost giving up in des- 
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pair, they found a pass 20 ft, wide between two 
precipices, which led them into a beaulifnl, 
well-watered valley. They called this the Vale 
of Clwyd, after a fertile valley in North Wales. 
On their return they blazed or notched the 
Irce.s so that they might find again this new 
route that they had discovered. 

Within the next two years the Liverpool 
Plains beyond the Vale of Clwyd were discov- 
ered. These iiKuns were obviously suitable for 
tliD rearing of siiciqi. A road was then cut ovei 
tJie p^iss to the Liverixxd PJains by a gang of 
convicts. It was a triuin[)h of engineering, for 
in some places gieat chasms had to be bridged, 
in others solid rock-) movcil nut of the way, and 
eveiy where the grnimil had to be Icvelh^d. 
The town of Bathurst was founded. Within a 
year or two anoLhei route to the sea to the noi tli 
of the Liverpool Downs was foimd. 


Before the discovery of the Liverpool Plains 
the prevailing idea was that Australia was a 
vast desert ringed round with the small strip 
of territory suitable for men to dwell in This 
idea was now provx'd to be false, ami the early 
Australian "Squatters left the regions near the 
coast and, driving their flocks before them and 
carrying all their goods, settled or "squatted ’’ 
as they liked m the newly discovered country. 
They followed the courses of the rivers, which 
were slow muddy streams because they flowed 
in a flat laud. 

In 1827 Allan runiiinghain, breasting the 
Liverpool Range, ramc upon the Darling Downs, 
an unrivalled pasture of h.ooo square miles in 
an unbroken stretch. This was quickly peopleil 
with squatters. 

One of the greatest of Australian explorers 
W'as Captain Sturl. First he followed the course 
of what w'as later known as the Darling River. 
He and his men suficred from a ]>articularly dry 
season. Suddenly they saw a river some 8u yd 
wide. They rushed to drink, but found that the 
water was salt. TJiey vi'Oiidcrer] whether it was 
not a river, but an inlet of tlie sea. Then they 
found that it was a river, and that the sallness 
was caused by brine springs in its bed. 

Next Captain Sturt set out to follow the 
course of the Murrumbidgee River, to discover 
whether it flowed into a lake or into the sea. 
After he and his companions had followed it 
for a week lie realized that he could not take all 
with him. lie therefore sent mo.st of the men 
back, and took six with him m a little boat with 
(iro vis ions on a raft. Tlic current of tlie river 
W'lis very swift. The raft dashed into a rock ami 
all the iirovisions were lost. Sturt, however, 
went on. Tliey came to the junction with the 
Lachlan River, and after four more days to the 
junction with the broad river which they iianierl 
the Murray, the greatest river of Australia. 

For a month they travelled along tlie Murray 
Riv'er. At one place hundreds of natives 
threatened them horn the sliore. At last the 
river endctl in a swampy lake tliey named the 
Alexamlrina, instead of in a fine harbour as 
they had expected 'Iliere w'lis nothing for it 
hut to return by tlie w.iy that they had come 
For two months tliey rowed up stieain, woin out 
by llieir exeitions, hungry from luck of food, 
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and perpetually in danger from the nalivcb. from dying of thirst because Eyre collected some 
When they reached the spot at ivliich they had water on a sponge. The next misfortune was 
separated from the rest of their party a rescue that two of tlie natives shot Eyre's white coin- 
party found them, bringing them food, and panion and made off with the ammunition, 
together they returned happily to Sy'^dney, Eyic went on with a faithful black boy. They 
Sturt's party having travelled over 2,000 miles, were almost at the end of their supplies when a 
Later, in 1:844, Sturt set off northward from a French whaling ship came into the bay. The 
point near the junction of the Lachlan and captain gave Eyre and his little black boy 
Murrumbklgee Rivers. lie finally reached a suOicicnt supplies for the rest of the journey to 
very parched legion where it was so hot that Albany, which took about •another month, 
he and his compaiuous had to dig a cave for Along the route Iravoisecl by Eyre now inns a 
themselves. The ink dried on their pens before railway connecting Albany with Adelaide, 
they could write, the sciews fell out of their The first cxploiers to cross the Continent from 
boxes, the lead fell out of their pencils. x\t south to iioith were Biiike and Wills in 1862. 
last they luul to return, having journeyed as Their return journey from the Gulf of Car- 
far north as Coopers' Creek, pentaria was terrible, foi they suffered first 

Another of the heroic explorers of Australia from heat and thirst and then from the rainy 
was Eyie, who in 1841 made a journey beside season. They both lost their lives in the 
the coast of the Great Australian Bight from attempt, but one of their companions reached 
Spencer Gulf to Albany across countiy that had safety, 

never been traversed before. lie Look with him McDouall Stuart tiied to cross fiom south 
one white companion and three natives. They to north. At the thiid attempt he succeeded in 
earned some water with them on the horses' reaching Van Diemen’s Gulf because he found 
backs. For 135 miles they found no water, and a well-watered strijo of country. The route he 
then they found it by digging 5 ft. Not till followed is covered to-day by the tians-con- 
they had traversed another 160 miles did they tinental telegraph connecting Adelaide witli 
find water again. Another time they were saved London. 

(For piilures oj A see Vol //, Wool Chari, and pp 527-q, 551, and 553 , also p 815 ) 

JOHN LAWRENCE 

John Lawrence was born at Richmond in and warlike, but Lawrence cjiiickly won their 
Yorkshire in 1811. Ills father had been a soldiei heaits. When he went out with his guii he 
in India, and both he and John's mother were talked to every one lie met, and his house was 
Irish. John went to a day school in Bristol, open to all callers, rich and poor. In this way 
where he was flogged every clay, and on account he got to know what was ically happening, and 
of his Irish name the boys nicknamed him what all kinds of people thought. lie was always 
Paddy and kicked him Then he went to a on the spot when any tiling oI iinpoitaiice 
school in Londonderry, where he was kicked happened. If a man had done wiong he was 
as English under the name ol English John much afraid of Lawrence's anger. 

Finally he went to Haileybury, the College which In the evenings he used to sit out in the garden 
had been founded by the East India Company in the moonlight, and the Indians used to drop 
for the training of their fntuie .servants. His in to .see him. They talked over all the events 
three older brothers were already in the Indian of the day, and then ,at midnight they got up 
army, but at the conclusion of his school career quietly and left him. 

Lawrence went into the Indian Civil Service. One walled village would not pay the land 
First oI all he worked at Delhi, acting as tax. The usual custom in such tiren 111 stances 
Judge and coUcctLng taxes. From there he was was for the collector to use foice. Lawreiue 
transferxed to control a district with Panipat as surrounded it with police, and blocked the way 
its headquarters. The people there were rough to the cattle pastures. .\t daybicak the aiiimnis 
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came out, but they were driven back, and the 
cowherds told that the cattle would not be 
allowed out till the tax was paid. Again and 
again they tried to driv'c the cattle out, but 
without success. Then they said that they had 
not tiie money to pay. Finally, at about 3 
o’clock the money was produced, and the cattle 
rushed out to thcii pastures, 

Lawrence held various positions in India until 
lie fell ill and had to go home for three years’ 
leave (i8,^o). After liis return the most impoiL- 
aiit post lie held was that of (Joveinor of the 
Fnnjab, a province new to the Uritish linipiie. 
First of all he coinjiletely disbanded tlie Sikli 
anuy, wliicli had iccenlly been fighting against 
the British, Tlicse men, who had been peasant 
proprietors, quickly took up their old life of 
agriculture. The rest of the peo])le were dis- 
armed, and tlie province was at peace. 

Next he sot to work Lo make roads and bridges 
which would prove useful to our soldiers, and 
would also provide highways for trade. New 
canals were cut to irrigate tlie land, so that the 
Sikhs were more prosperous than ever before, 
A code of laws was drawn up which was both 
just and simple, and taxation of the new pro- 
vince was settled in such a way that it was 
lighter than ever before. All this he did in the 
same friendly way as he had collected taxes in 
Panipat. He trained the officials under him in his 
ways, and the result of his government was that 
the Punjab became the model province in India, 
and English and Indians were alike devoted to 
Lawrence, 

Then came the Indian Mutiny, not in the 
Punjab but in the rest of Northern India under 
Britisli control. The Indians were alarmed at 
the numerous impiovcments brought in by the 
British, the "fire carriages," as they called the 
trains, and the " lightning posts,” as they called 
tlie telegraph posts. 

The Mutiny occurred among the sefioys, the 
native troops in the Bengal army. The new 
Enfield rifle had been served to them, the cart- 
ridges for which were greased with cows' fat 
and pigs’ lard. The ends of the cartridges had 
to be bitten off by the sepoys before they could 
be slipped home. As the Hindu regarded the 
cow as sacred, and the Mohammedan thought 
that the pig was unclean, the sepoys believed 
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that the serving of these rifles and cartridges 
was an attempt to undermine their religions. 
The Hindus were afraid of losing caste, and lor 
the same reason they feaied travelling by train 
because they might liave to sit in the same 
carriage as a man of lower caste. 

The Mutiny broke out near Delhi, and the 
sepoys marched to that city, the ancient capital 
of India, and proclaimed an Indian prince as 
Emperor of India. Sepoys in Cawnpore and 
Lucknow were in revolt too, but the centre of 
the rebellion was at Delhi, 

III this crisis John Lawrence gatlieied to- 
gether an army in the Punjab, which remained 
loyal to the British goveniineiit, and sent it to 
Delhi. After a long siege these troops, under 
John Nicholson, captvired the city. Thus the 
good work which Lawience had done m the 
Punjab was of incalculable value in the hour of 
danger, when it seemed as though the English, 
through the Mutiny, might have to leave India. 

At Lucknow, another centre of the rebellion. 
Sir Henry Lawrence, Jolm’s brother, rallied a 
spleiidid body of sepoys to the defence, and they 
stood a five months' siege until they were 
relieved by Henry Havelock, but by this time Sir 
Henry Lawience was killed. After this Havelock 
and his men were again besieged in Lucknow, 
and it was not till two months later that Luck- 
now was finally lelieved by Sir Colin Campbell. 

This ended tlie Mutiny. When it was over the 
government of India was transferred from the 
East India Company to the Crown. Queen 
Victoria was proclaimed Empress of India, and 
"Iiid, Imp," was for many ycais added to tin* 
inscription on our coins. 

After the Mutiny Lawience returned Lo Eng- 
land and was hailed as "The Saviour of India " 
He was knighted, and granted a pension for life 
Five years later Sir John Lawrence returned 
to India as Viceroy, and for five years lie acted 
as the representative of the Queen in India. 
In those five years lie tried to do for the wliole 
of the British territory in India what lie had 
previously done in the Punjab. On his return, 
in gratitude for his services, he was created 
"Baron Lawrence of the Punjab." 

A shoit refeieiice will 1)»' made lo leceiil 
changes and the present Indian and Pakistan 
Governments. 




Lord J.mcrencc, .x'ilh siwio of flic A\leinhcy\ of hi \ (.ixu'cnimcul 
I.oul f auicnce li scaled oh the e\hente left of this putate. 
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THE YEOMEN OF IT-IE GUARD 

(AVe I'roiili^piece) 


The Yeomcu oi the Guaicl were instituted by 
Henry VH, in 1485, to act as a royal body^ 
guard both in Ihc royal palaces and on hh 
journeyings. 

The diess which is worn by them to-day is 
almost the same as in Tudor times — a royal red 
tunic with purple facings and stripes and gold 
lace ornaments, red knee-breeches and red 
stockings, flat hat and black shoes with red, 
white, and blue rosettes; the ruff, however, was 
introduced by the Stuarts, Their present 
weapons are a steel gilt halberd with a tassel of 
red and gold and an ornamental sword, 

The Yeomen of the Guard ate chosen, from 
among tliose who have distinguished themselves 
in the army or the marines, and tlicir pay is 
looked upon as a pension. They take part in the 
reception of foreign potentates, levees, courts, 
and State banquets. They have a share in the 


search which, since the time of the Gunpowder 
Plot, lias always been made in the Houses of 
Parliament before their opening, in the ceremony 
of the distribution of Maundy Money in West- 
minster Abbey, and in the Epiphany offerings 
of gold, frankincense, and myrrh in the Chape! 
Royal at St. James' Palace. 

They may owe their nick-name, '"Beef- 
eaters," to the Grand Duke of Tuscany, who in 
1669 described them thus: "They are great 
caters of beef— and they might be called 
'Beef-eaters.' " 

The Tower of London warders, who wear the 
same uniform with ttie exception of the cross 
belt are a body distinct from the Yeomen of the 
Guard. They were instituted in 1509 or 1510 
when the young King Henry VIII left twelve 
warders at the Tower of London on giving it up 
as a permanent residence. 



ITg. 152 

The Tower of London 

I'rom an ohf pnul The lit tiding of the ll’htle Totvet jiciS by Willtain the Conqueror 




“Xnlure Study 'should J<u>n an inlegtit} putf »l the lUituuluiu nf -km ■'iftci'f . , it, uluf 

cau»nt he denied ” - [<i roRr 1 nir I’uiM snv from , t 


N ature study is one of tlie most impor- 
tant subjects included in the Junior 
School Curriculum. Properly taught it 
should train children in the power of observation 
and in the ability to express observations simply 
and accurately, and should stimulate interest in 
environment, Habits and interests cultivated 
in the earlier years of school life can bring 
pleasure and profit throughout life. Some of the 
greatest naturalists the world has known have 
commenced the study of the living things of 
Nature when quite young. The following state- 
ment should be remembered by all teacliers — 

In Nature Study v,c aim at seeing, imdiTbLandinK, 
enjoying, and practaally learning /roni tin* naUir.il 
world round about us It lU’rd liardly be sinl lliiil 
Nature Study bus gone wrong when it Iwcumrs Ixiokiih 
or too much of a lesson - l*r(ifoHs«tr sir J Akiih'k 
Thomson, 

It is most important for the teacher of Natun' 
.study to realize that the main part of the woik 
done must be performed by individual children 
Formal lessons may have to be given in order 
to explain ])rmciples and to impart information 
L'he work must be a failure if it stops there. 
Keenness and inten sl must be so stimulated that 
tile pupils are eager to perforin experimenls, 
make obsoi vat ions, aiul leeord the results of 
both With tins purpose m view, the w'ork 
suggested in tins roursi* will give many ideas .is 
to how the individual side of the work ean he 
slrc-ssed, and the work iiiado nsilly juaitK iil 
For the convenience of the teacher the maltn 


here is setTioni/.cd under the he.ulings "Ohsor- 
vatioiul Work,” "Plant I-ifo," " Hird Tite," 
"Insect I-ife," and " Animal Life " The course 
for ) uniors should lie arranged to include le.ssons 
from each of these, in order that as great variety 
as possible may .stiinulate the intciest of these 
young children. This does not mean a lack of 
cuheience in the sclienic, for lessons on the 
w’catlier will lead uji quite naturally to discus- 
sion of the seasonal changes, which in turn 
introduce (according to the season) the mattcr^ 
of genuination, flowering, or fruits; after a 
few lessons on flovs'ers some details of the inserts 
which ])ollinate them will naturally follow, while, 
after the lessons on fruits, the fimctidns of animals 
and birds as seed clislnbutors may .serve as a link 
withle-isoiis diMlingwith the carnivorous animals. 

JJie study of Natun* may be likened to the 
111 Ling together of a jig-saw jui/.^lc or nf links in 
a chain: the t<‘.uher'.s fnni’tiori is to ojirii the 
child’s eyes to the '^igiiificanee of things observed, 
and point out their relationship to one another. 
Thus .some leaclier.s may prefer to work out their 
.schemes in gronj)*, of lessons covering the same 
aspect of jdant, bird, insect, and animal life, :is, 
foi instance, the iK’nod of grea 7/i of tmy plants, 
birds, insects, .md animals, including the elleil" 
of the wvather. Cnniiiion need of air, vs ate: , ete . 
or iigaiii, ii senes of lissoits on tlie jiart jdayed 
by tolmr lliimiglnmt the kingdom of Natnie 
(pioleetive .iiid atliai Liv'e i oloiiiiugs, .liid iisr of 
giei'i; ( oloiii matter to jilaiits). 
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Nature Study in Town and Country 

The course of Nature Study which will be 
mapped out in this section deals with a wide 
variety of subjects. It may be interesting to 
show how the course may be used in both town 
and country schools. 


Then it is possible to plan Nature rambles at 
various times of the year. Seasonal cliangcs are 
very easily noticed if the same walk is taken in 
all four seasons. Such a ramble should include, 
where possible, a walk through a field, a wood, 
along a watei couise, and through allotmcuts. 



Fig. 1 

Cowden Young Farmers' Club : The Vegetable Plot 


Country Schools 

In the country there will be little difliculty. 
A plentiful supply of specimens can be obtained 
quite easily by both the children and the teaclier. 
It is also possible, in many cases, for a garden 
plot to be provided, where plants can be grown 
and studied in their natural environment. Seeds 
can be sown to give the flowers needed for study, 
and vegetables can be cultivated. Even where 
this IS not possible the interest of parents and 
gardeners can be secured, and the necessary 
arrangements can be made for a supply of 
materials. 


Pets can be more easily kept in the country. 
Chiidren can find more space for rabbit hutches 
and fowl pens than would ever be available in 
the town. 

Further, the environment of the country boin 
and bred child is that of Nature. Anything 
which will stimulate a love of the country and 
teach appreciation of quietude and beauty mii.st 
be included in the syllabus of a country school. 
The surroundings of home and village will be 
more pleasant whore a love of Nature has been 
inculcated. The art of the teacher must be used 
to cieate a love for Nature study, to make it 
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iciil and pui poseful, and not a lesson in vvliuh 
facts arc hanimcrcd into unwilliiif; heads. 

Town Schools 

The town teacher, wlio has lo take up the 
teaching of Nature Study, and who has read the 


when' Jew ii tlniijijs ( ,jn be seen Krouhi^, and 
W'heie tlu‘ metlnuucal mventio'ns of man seem 
to rule, is just tiie jdare to add balance lo the 
eoncejition of life by interesting tlnldreii in 
hvinp things Tlu' very silence, jx-TSistcncc, 
and perfection of growth teach impr<rtant 
lo'-'-(.n‘-. 





Vin 1 

Coiidtn I’wUJi/? /*((rnjtT.s' i'lnh ; 7 //r R^ihhitry 


fon'going ii.uagi.ijdis, m.iy think that a case lor 
Nature Study in the euuntiv luis bcc'ii jnoved, 
lint that this stiuh’ i animt be reconmieiided 
in the town, hurthei i onsideKUioii''', howc'vei, 
will show that the i.isi' is idiiiost eiinallv as 
strong for uu'hiiUnf( it in tlie iiiiiKiiIum fot 
Iowa sehoiils. 

In the midst of huge gionjis of huddiiigs, 


Ih-aiity Is often misinterpreted m the city. 
I Inldn ii .ire ajit to think that juiwerfnl electric 
lights, liiglily ( olomed jmsltTs, and arlil'uial 
(oluiiiing t\']iilv lu aiilv I liiit this IS not iilways 
so. lio\ve\’('i, is SI ell 111 the [MsMonate /eal with 
whuli some ihildnn, and .ulnlts too, tend a 
small jihml, uilmiie a bmnli of lloweis, or lare 
loi a pet. 
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There are few clinicuUicrt iii the way iif rii iiiiig- 
Lug real Nature study lessons. An analysis of 
the headings of this section will show how true 
this is. 

Weather ohservalions can be made in every 
town. Points of sunset and sunrise may not be 
indicated on the horizon, but directions can be 
taken and related to buildings. Even cloud forms 
can be noted. 

Germination. Every experiment under this 
heading can be carried out in a town scliool. 

Bulbs and cor)ns can be grown in bowls, pots, 
and glasses, and the gaiety of the school will be 
increased in spiing time. 

Seasonal changes are more dilBcult to observe. 
Where a park is within easy distance of the 
school much useful work can be done. The 
trees can be watched and their changes noted. 
Operations in the flower beds of the park do in 
some measure parallel those of the garden. 
Inciflentally, the park gardener is often a good 
friend to a teacher requiring Nature specimens. 

Plant groxvlh can be observed by sowing seeds 
in large flower pots or in window boxes. Broad 
and kidney beans, peas, nasturtiums, and many 
other kinds of plants can be cultivated and the 
experiment on the rate of growth can be done. 

The greengrocer's shop can supply brussels 
sprouts and cos lettuce for the study of buds. 

A timber yard can, be visited in order to get 
the section of a tree and a piece of board showing 
sap and heart wood and the presence of knots. 

Leaf and flower study may be a little more 
difflcult. Leaves must be obtained from a park, 
from various gardens, or by a week-end visit to 
the country. Flowers are much easier to pro- 
cure, and although the varieties of flowers to 
be purchased in the town are fewer than those 
that can be picked in the country, yet a supply 
of typical flowers can be obtained at all seasons. 
Similarly typical fruits can be purchased. A 
real difftculty may be experienced in obtaining 
sufficient twigs of several varieties of trees in 
order to study terminal buds, leaf scars, etc. 
The teacher may be able to obtain some by 
taking a bus ride at the week-end. Similarly 
some of the class may be able to help. Some 
teachers write to friends in tlie coimtry and get 
supplies that way, If only one example can be 
obtained the work can be taken by the teacher. 


Birds, flic study of bii ds in a town is certainly 
,i difhculty Yet, after consideration, there is 
much tliat can be observed. The habits of 
starlings and spai rows can be studied. Chaffmcli. 
tits, robins, and many other birds frequent the 
yards and gardens even in town, especially in 
winter. The teacher can describe the life and 
habits of some of the more common birds. 
Flocks of birds preparing for migration are often 
.seen in towns. Swallows, martins, and swifts 
aic there too. 

Insects. It will probably be necessary to give 
lessons on liees. The fly is, however, a typical 
insect whicli abounds in towns. The life history 
of an insect can be studied by rearing silkworms 
from the egg stage. Ants and beetles can be 
seen. Crickets are sometimes caught and the 
mosquito larva may be found in a rain-water 
butt. Moths can be caught after dark with the 
aid of a lantern, and even in cities the furs of 
ladies arc often destroyed by the larvae of the 
destructive moth that lays its eggs amongst 
clothes. 

Animal Life. Lessons on common pets can 
be given. A visit to the Zoo may be possible. 
A tank or bowl of fish can be kept. The pro- 
prietor of a naturalist’s shop will be found 
generally to be a good friend to a teacher of 
Nature study. 

Has the case for the possibilities for Nature 
study in the town been made out? Of course, 
all that has been said presupposes a keen interest 
in the teacher responsible for the subject. 
Where this exists and the teacher gets real 
pleasure from the study of growth of flowers, 
and of the living things of the world, then the 
town child as well as the country child will 
become an enthusiast. 

Ilhistratiom 

The Natuic Plates in this volume, and the 
subjects in the Pkactical JiiNioit Tkachi h 
coloured Nature Study Chart, are repiodiiced 
hj' courtesy of the Trustees of the British 
Museum {Natural History). These and manv 
other subjcct.s may be obtained a.s po.sL cards 
from the British Museum, and on page 728 are 
given particulars of cards especially useful in the 
Junior School. 




I'H. I 
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Animals. 

Bli /Vfrican Lion B17 (.iri'al I’aiula. Hi() 
Maned Wolf, B12 Tiger, l-li j i. Imuled Leopard. 
B132 Grizzly Bear. Bio Walrus B130 I’olai 
Bear. B45 Kangaroo. 

Brilish Alajnmals. 

B63 Badger, B64 Fox B65 Otter, 

All the above arc nnon<rrlirome and 2d, each 

Briii'ih T)o^k. 

Set Bc) 5 niono(’hi()ine eaifK ;d 2d, eac'li. 
Birds. 

Most of the British birds are illustrated in 
ctilonrs 

Set Cl. British J-Jnrls 10 mnnochiome raids, 
IS. ()d. 

Set C14. Summer visitorb. A set of 5, is. (id 
,, C15 and 16. Residcids. Two sets of 5, 
IS, f)d, each. 

Birds Eggs — Set C7. A sets of 5 coloiiicd cards 
and leaflet, is, 6d. 

Set Ei. Representative British insects — 10 
monochrome, is. hd. 

British Butterflies — Senes i, Set E5, 5 for 
IS. (id. coloured. 

British Moths — Series i, Set E7, 5 coloured 
cards, 4d eacli. 

British Butterflies — Set E20, 3 cauls, ^d. each. 
Life history of British Butterflies, Set E31, 
5 colouied cauls, .pi. each. 

Shows each stage of metamorpliosis. 

British Flowering Plants. 

Cards 2d. each, coloured. 

F73 Sea Pink. F39 Mistletoe. F41 Gnise. 
r46 Hawthorn. F59 Harebell E^iWood Violet. 

British Trees. 

Set Fag. 4 cards 6cl. — Beech. 

„ F33. 4 „ 6d,— Oak, 

Frogs and Toads. 

Set Ki. 5 for is. 6d. coloured 


Rcf}(i{cs 

Set IC2. 5 lor ()(l. inoiiochuiine. 
British Spiders, 

Set N2. Colouied, 5 for is hd. 


Nature Study Plates. 

PLAn: T, 

^’ 53 - 

White Brvony. 


PSF 

Priimose. 


FfiS. 

Tufted Vetch. 

Plai]. II. 

1'i.lt 

Ash 


E144- 

lloi'.se Chestnut 


Eid 5 . 

Beech. 

PLATi:in 

C82 

Martin, 


C 9 d< 

Starling 


C94. 

ChafTinrh. 

Plati: IV. 

EIT7. 

(Clouded Ycllnw Butterflies 


E2Sp 

Piiride Ein[)oroi Biuleifly, 


E287. 

Jer.sey Tiger Moth. 


Nature Study Chart. 

Swallow-Tail Butterfly, 

E229. Carpenter Bees. 

Cq2 Blackbird. 

CHi. Cuckoo. 

E22S. Wasjis. 

E279 Puss Moths. 

C88. House-spairow. 

C87. Rolhn Rcdlneast, 

('89 Britisli Great TituKuise 

I'65. Cuckoo r’lnt. 

F8G. Creeping Buttercup. 

C51, Biids’ Eggs. 

C52. Birds’ Eggs 

I'52. Wood Violet. 

F3r Common Poiipy, 

A discount of 23 per cent is allowed to Ediua- 
tional Authorities and fnstitii linns on any pur- 
chase, direct from the Musoinn, of the above 
cards to the value of £1 and upward. 

Full list of cards is given in Leaflet N.TLM. 
Form 170. M’litc to The Director, British 
Museum (Nat, Hist.), Cromwell Road, London, 
S.W.7. 



OBSERVATIONAL WORK 

WEATHRU CONDITIONS 


Weather Charts 

T he simplest kind of weather chart suit- 
able for Ihc first year in tlic Junior School 
will be one showiiiR the daily weather by 
simple drawings. The diagram will show how the 
monthly record sheet is prepared from a large sheet 
of cardboard or drawing paper, 30 in. x 30 in. 
The pupil appointed to keep the record inserts 
the sketch at a given time each day. It is better 
to make the sketch at the close of morning 
school rather than earlier in the session, as the 
general state of the weather can be judged better 
at the later hour. Sketches such as the following 
are easily made -- 

I. Fine weather — a j'cllow sun with rays. 

2, Mainly fine with a few showers — sun peep- 
ing from a cloud, and a closed umbrella. 

3. Wet — an open umbrella. 

4. Windy — a kite. 

5. Snow — a snow man. 

Other simple designs can be evolved by the 
teacher. Wliere possible each child should keep 
a daily record. Drawing paper or books divided 
into i-in. squares (as used some years ago for 
brushwork) will be quite suitable. 

From this elementary type of weather chart 
tile children can proceed to more rliHicult forms, 
but they must first acquire more knowledge. 

What h a Wind? 

A wind is moving air — ^movc a piece of card- 
ho.ird about rapidly. What do the children 
notice? Lot them fan themselves with a hook 
and explain what they feel. To give .some idea 
of the fact that air takes up space, push an 
iiiveited glass jam jHit into x bowl of water. 
Ask w'liy the water does md enter the jam pot. 
Lead the children to mv ih.il air must he a 
substance. Tilt the i>ol. Show them tlieeM.qi- 
iiig bubbles of air, and the eiitiaim* ol water 
Having e.slablislied the fact ihal .111 lakes ii|> 
space and is mailer, tlie next ijuesiion that will 


arise IS. What causes winds? I'rucuie a pajicr 
l>aIIoo]) .and .slam' that Jtol ait rises. A large 
paper hag inverted and pnlh‘d wide ojmui when 
lit oil the edge will move ujiw’ard. Kxplain th.it 
thus tlie heat of the viiii causes air to rise, and 
llms lead Lit the fact that air nuisl ionic in to 
take the place of tliat uhiih has so risen, lliis 
is as far as it is ju'eessary In g<i ni the lir.st stage. 
Show’ tlie existeiues of draughts uiulrr a door 
and the upward movement of air over a lire 
- -smoking lag nr paper will he useful for this. 

The ik-calher-coch (»r vane shows which way the 
wind blows ,\sk for examples of all weather- 
cocks 111 the district. Notice that all viuie.s have 
a vertical nwl which ran rotate on a pivot. On 
tlie rod is fi.xed a vertical plate or figure. This 
is attached to one side ol the rod m) tliat the 
wind blowing against its fiat surface turns the 
figure until it gives the least resistance to the 
wind. The frciiucnt use of the figure of a cock 
may he cxjilained by tlic fact of its having been 
regarded as the emblem of vigilance. 

The Cardinal Points 

These must now he taught or revised. Ke- 
member, for guidance in the day time, that tlie 
sun rises in the east and sets in the west, and 
is ill the south at noon. Obtain th<*‘;e farts from 
tliu cliildieii Show how to rcrognizc the jiole 
star at nipbt lime, from the position of the group 
of stais known as The Hreat Hear, Faring the 
north, the east is on the right hand, the west on 
the left, and the south beldnd. Maik the four 
cardinal points on the ckissiooin wall. Make a 
drawing on the hlarkhoard, and teach thcqjioint'' 
Ix'tween the 4 rlnef ones “NF., N\V., Sh- , S\V 

A Wind Rose 

‘fhe I kiss IS now le.idy to make a wind rose 
Y.'xvh child can iiukc one in ,i di.iwmg lesson. 
I’lgld hues, jm long, to lepU'seiit Ihe duel 
(iiidmal pniiils, au- diawn (lom .1 ciiilial dot 
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WEATHER CHART 
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'riic names of the cardinal points aic written 
on the chart. The wind blowing in the morning 
is noted A distance of, for instance^ a quarter 
of an inch is marked off on the appropriate line, 
and the date is written by the side, Notice that 
a wind is called by llie name ol the direction 
from which it blows: tjius a south-west wind 
comes from the south-west and blows towaid 
the noi tlj-east. 

A more difhenit form of wind rose may be 


kc]}L 111 the thud anil ItuirlJi yeais of Ijie Junioi 
School. This type (Fig. 5) shows the weather. 

Wind Force 

In 1805 Rear-Admiial Sir Francis Beaufort, 
hyd rograplier to the British navy, when captain 
of tlie store-ship Woolwich invented a scale of 
numbers to represent the force of the wind, This 
tabic of nninbers can be written up on a cliart 



Fig 5 

/v’o.Nr (1$ Made by Older junn)ri> 

T)tv dinjiJjfi' >hc tUtv oj Ihi' nioiidj Jdiiin’ rfii.vs <(ii' 'ihadtii. 
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in the classroom, and the older childien in the 
Junior School can use them — 


Beaufort 

No 

Desciiption 
of wind 

Effect of Avliid on Land 

0 

Calm 

Smoke rises straight up. 

I 

Light air 

Smoke drifts in direction 
of wind . 

2 

Slight breeze 

Wind can be fell on face. 
Leaves rnsLla 

3 

Gentle breeze 

Leaves and Lwugs move — 
small flag lilted 

4 

Moderate wind 

Small blanches of trees 
move Raises the dust 

5 

Frcbli wind 

Wavelets on lakes — small 
1 1 e e s sway when 
clothed with foliage 

C 

Strong wind 

Tree branches move, tele- 
graph wires “sing '* 

7 

High wind 

Trees bway 

8 

Gale 

Twigs fall from trees. 

y 

Strong gale 

Chimney pots and slates 
fall. 

ID 

Whole gale 

Trees torn up by roots. 


It can be seen that daily observation of the 
wind on these lines is valuable. 

Beaufort also suggested other symbols, and 
these can be used — 


b — blue sky at least blue), 

be — • ,, „ blue) 

c — cloudy (J cloud at least) 
o — overcast, 
f— fog 


in — mist 
s — snow, 
w — dow 
X — liOfir frost, 
r — ram. 


Rain 

The top class of the Junior School should 
understand something of the rain gauge which 
is explained in the science section later. All 
cliildiCn should know that i in. of rain means 
that if the earth were perfectly flat and water- 
proof then I in. of water would be deposited 
on the ground. 

The rain gauge should be in charge of one of 
the staff and the children in the top class should 
take it in turns to read it. The results should be 
1 ecoidecl in a book, and the teacher should make 
a small wall chart in each room and explain it 
daily. Compaiison between the lainfalls of 
different months should be made, and the nature 
of the wind should be noted and recorded. 

Temperature 

Tell the children that when substances are 
heated they grow larger, but become smaller 
when cooled (mention might be made here of 
the spaces between lahway lines), Show a 
thermometer and explain that the liquid m the 
stem gets larger when the weather or room is 
hotter, and so it lises. The marks on the side, 
called the scale, give us a number which is 
known as the temperature. Even the youngest 
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children can read the theimomcter daily and 
record the results. Older children can be taught 
more fully about the thermometer, and this 
piece of apparatus is described later, in the 
Science chapter. 

Methods of graphically showing temperature 
on squared paper can be introduced in the top 
class of the Junior School 

Altitude of the Sun 

The children will know that the weather is 
generally hotter in the summer than in tlie 

Thermometer— 



Paper 

winter. Few will realize that this is due to the 
greater length of day and the liigher altitude of 
sun at noon in the summer. Daily observations 
of the sun's lieight sliould be taken and recorded 
in alL classes. The simplest piece of apparatus 
is made by fixing a yard stick in a wooden base. 
Obtain a piece of ^ in. dowelliiig from a hard- 
ware shop Bore a J in. hole in a square base 
boaid and fi.x the dowel into tlic hole. Set the 
stick up in the playground at the same time 
each morning, when the sun is shining, and 
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measLiie the shadow. Record tlic length ol the 
shadow on a chart. 

and snnsri arc rather difficult to ob- 
sei ve, but the times of these are given in many 
pocket diaries. The exact direction of sunrise 
and sunset vary — on two days only does the 
sun rise exactly in the east and set exactly in 
the west — 24th March and 25th Sept. Indi- 
vidual children can keep records of both time 
and apparent direction of sunset and sunrise. 
Ask children to notice which rooms get sunshine 
only ill the summer. 

Clouds 

These arc very interesting to study, and their 
constantly changing shapes are worth watching. 
They are composed of tiny water particles 
floating in the air. Water vapour wlien cooled 
takes this form. Watch the boiling kettle for 
visible water vapour. 

Cloud shapes are often of definite tyjjcs, and 
the children can be asked to watch for and 
record the following — 

Cirrus — ^wisps of white cloud, sometimes 
called viares’ tails, generally indicate wiiul, and 
are formed usually at over 25,000 ft. 

Cumulus — ^large flat-based heaps of clouds. 
The top portion of each is generally dome- 
shaped. They are formed at below 10,000 ft. 

Nimbus — dark rain or snow clouds. 

Strains — in layeis like floating fog or mist. 

(Sce diagrams Practicat. Junior Teacher, 
Volume II, page 377.) 

Other cloud forms are rather too diflicult for 
Junior children to study. 

Nature Calendars 

Those are charts on which the children can 
record such observations as the first appearance 
of flowers, the habits of birds, the operations on 
the farms, and so on. Fuller details will be given 
under tlie headings whicli follow. 

A chart on a large sheet of carton paper 


should 

be made out as follows — 


bate 

Flowers j 

bird-i j 

Farm 

|Oper.ilwms| 

1 Ndiiio of 

1 Observer 
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Individual children can also keep daily diaries 
in which are recorded the observations each has 
made, A small notebook 6 in, X 4 in. is admir- 
able for the purpose- 

Suggested Syllabuses 

The following are suggested syllabuses ol 
weather observation for four years in a Junini 
School— 

1. Observalioa a.ad discussion oC wcathei 

2. Simple sketcli charts. 

3. Jllementary ” wind rose.” 

1. Weather Chacte. 

2. Wind rose. 

3 Daily ram depths recorded by the teacher 
Daily temperatuics — ^later on a chart 
5. Length ol shadow given by a rod 
6 General daily weather conditions. 


jid Year 

1 Wind rose — showing daily weather conditions. 

2 Daily tain depths recorded by teacher and drawings 

made by children. 

3 Daily tenipciatnres — outside and inside — at gam. 

and 12 noon — chaits 
i| Obscivatioiis of cloud shapes 
5. Length of shadow given by a rod 
6 Time and direction of sunrise — from diary and 
observation — once a month 


Year 

Complete weather chart showing — 

(<i) Wind — direction and force (Beaufort scale and 
words) 

(b) Temperaturo — outside at 9 a.m and 12 noon. 

(c) Rainfall — leadings from ram gauge recorded. 

(d) Height of barometer (see Science section) 

(e) Cloud shapes 

if) State of sky at 9 a.m , 12 noon, and 4 p.m. 

(g) Time and direction of sunrise — ^weekly. 


GERMINATION 


Whether in town or country, obseivations can 
be made on the germination of seeds. Even the 
youngest children take pleasure in, watching 
seeds unfold and develop into plants The 
experiments which follow make a complete 
course in observation. The various experiments 
should be spread over the Junior School course. 

Seeds 

Children can readily recognize peas and beans, 
but there is no reason why some instruction 
should not be given so that they can recognize 
other common seeds. Any seedsman will make 
up a packet of mixed seeds for a few pence, or 
id. packets of seeds can be purchased. 

Exercises in drawing and in description can 
be given in connection with the seeds. The 
following seeds are recommended for the first 
lessons in seed recognition — 

Peas — ^note the smooth and wrinkled varieties, 
compare vegetable pea and sweet pea seeds 
Beans — show the difference between the 
Broad Bean, Runner Bean, Dwarf French 
Bean (Canadian Wonder is a well-known variety). 
Later the differences in germination of the 
various kinds of beans can be noticed. 

Turnip — the small round seeds are like shot 
(cf. cabbage family). 

Lettuce — obtain some of the white and some of 
the black variety of seed. 


Vegetable Marrow and Carrot, 

Radish — ^notice the seed is not perfectly round. 
Onion — ^typical shape and black in colour. 
Tomato seed is expensive — of course, the flat 
"pips” in the tomato are the seeds. If one 
tomato is allowed to ripen fully, and then it is 
pressed out and the seeds are extracted, it will 
furnish plenty for classroom purposes. 

Similarity of Seeds 

One very interesting field of study in connection 
With seeds is to be found in comparing seeds from 
plants of similar habit. Marrow, cucumber, and 
melon seeds are very much alike, Tlie seed of the 
onion is similar to that from the leek. Seeds 
from all the cabbage family are like small shot. 
It would be veiy difficult to differentiate between 
the seed of a "Savoy” cabbage and that of a 
"Spring" cabbage. Here an interesting point 
may be noticed * the seed of the swede and the 
turnip is similar in shape to that of meinbeis of 
the cabbage family — audit should be noticed that 
all the plants belong to the same group of plants 
with cruciferous flowers — ^though, of course, not 
all four-petallcd flowers have similar seeds. 

Wild Flowers 

This question of the similarity of seeds can be 
further developed in connection with the collec- 
tion of seeds from wild flowers. An examination 



I'lfr. H 


/‘ViJU'cn of fhe ('ot'njiplii 

(r) Cam Marigold ; (2) Field Pansy ; (3) Popi>y , (^i) Scat let Pimpernel, 

One of Ihe leasous why it ts difficifU to clear land of "n eeds" is that many of Ihetr seeds ate, hhr thaw 
of ihf poppy, ni/j' ’ this pnahlm them if ploughed deep uitn the mil to he dotmant without lotting, mui 
to gci inimile Intel if lesltned to <c suilnhle level. 
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of the seed and a comparison with that of a 
cultivated plant will lead to a further study ol 
the wild plant to see if it has any similar prop- 
erties to the garden vaiiety. The question as 
to whether wild and cultivated plants can be in 
the same family will lead to important lessons 
on the value of cultivation, and the methods man 
has adopted to develop the parts of a plant 
needed for food. 

Seeds from Horne 

Once the inteiesL of the children is stimulated 
in the examination of seeds, it will be found that 
many kinds of seeds will be brought from home. 

' Many children will learn from garden -loving 
parents the names of the seeds, and will be then 
able to instruct the other children, 

Use of Seeds 

Why do people buy seeds? This question can 
be readily answered by children who have begged 
some seeds from a parent at seed-sowing time, 
Show them that plants develop from the seeds. 
The seeds begin to grow within the ground, 
Seeds that did not grow would be useless. 

Seed Testing 

Over half a century ago the scientists of 
Denmark and Germany began to see the impor- 
tance of testing the seeds offeied for safe by seed 
merchants and others. Obviously a farmer or 
gardener caunoj: afford to till and manure the 
soil and then sow seeds which have a very low 
percentage of germination. Further it is very 
annoying to sow seed and then to find that the 
seeds were not pure. Purity of seed is most 
important. As an example of this the case of 
clover seed might be described. Clover seed is 
sometimes spoilt by a mixture of dodder seed. 
The dodder plant is peculiar in its method of 
growing. After germination, the root goes down 
into the soil, and a threadlike coil untwists 
and lengthens out until it finds plant on which 
it can live Having found such a host it clings 
to it and absorbs food from it. It then proceeds 
to send out threads in all directions to seize 
other hosts. So destructive is dodder that in less 


than three months one dodder stem may kill 
all the clover over an area of 30 square yards. 
What a calamity for a farmer who bought clover 
seed to find that he had clover and doddei ! 

To-day in many European countries, in the 
United States of America, and in a few of the 
British colonies regulations for the testing and 
sale of seeds have been passed. Special seed 
testing laboratories have been established where 
samples of all seeds to be sold are tested, and 
where samples of seeds may be submitted by 
prospective buyers Methods of testing the 
germinating power of seeds have been studied 
in these stations, and these will be described 
later, after the methods to be adopted in schools 
have been given {pages 740-1). 

Germination 

Germination, or growth, of the seed must 
depend upon certain conditions, and it should 
be the purpose of the school experiments to 
show what these conditions are. The Nature 
study teacher will, of course, realize that ger- 
mination expeiiments can be carried out during 
the winter months when outdoor observations 
are difficult. Later it will be shown that the 
purpose of a flower is to develop seed, and that 
the seed is Nature’s method of maintaining a 
continuous life stream even when climatic con- 
ditions are against continuous growth and main- 
tenance of life in plant form. 

Experiments Demonstrating Need 
for Water 

Experiment i. Fill a dry bottle with dry peas 
and cork up Leave foi some days. Does any 
change take place? Does growth begin? Apart 
from this experiment, children will know that 
grocers keep dried peas for sale, and packets ol 
dried peas will keep almost indefinitely, 

^Experiment 2. Place half a dozen broad bean 
seeds in a saucer of water and leave for some 
hours. Notice that the seeds have swollen. What 
has caused this? Carefully dry the seeds with a 
piece of clean rag. Squeeze one seed gently. 
Observe the point on the bean where the water 
comes out. Dry again, .squeeze. Does the water 
again come from the same point? This small 
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hole, which is at one end of tlie scar, is called 
the micropyle, a word meaning liHle gate. II 
the question has not yet been asked it might be 
well here to find the cause of the black scar, 
It is here that the bean was attached within the 
pod. 

Experiment 3, Soak some beans in a saucer of 
water. Observe these, say, every twenty minutes 
for some hours. Describe the changes which 
occur — (i) Wrinkling of outer coat or testa near 
the micropyle, (2) wrinkling spreads until the 
whole coat is affected; {3) the seed begins to 
swell and the coat is stretched again. It is well 
to have a bean of equal size, not soaked, so that 
the amount of swelling can be noticed. The 
explanation of the initial wrinkling of the skin 
is that the skm is moistened and swells almost 
at once, whilst the seed inside only gets moisture 
slowly at first. Later the wet seed begins to 
swell and increases in size to the new skin shape. 
Finally, of course, the seed increases sufficiently 
to burst the testa. 

Expemneni 4. To find whether the water 
enters through the micropyle proceed as follows. 

Seal up the micropyles on a number of broad 
beans. Clay, rubber solution, or paint will serve 
to do this. Soak the beans in watei and notice 
either (a) which gain most in weight in a given 
time (weighing before and after soaking), or 
(&) which beans germinate the more quickly. 

Water can enter through the skin as well as 
through the micropyle, but more slowly. 

Experiment 5. That a great deal of force is 
exerted by the swelling seed can be shown with 
a thin test-tube. Fill the tube with dry peas. 
Place the tube under water inside a jam jar 
full of water. Water will enter the test tube, the 
peas will swell, and the lube will break. Simi- 
larly a medicine bottle filled with peas and stood 
in a bucket of water can be broken. 

Experiment 6 . Leave some beans that have 
been soaked on top of moist sawdust. Notice that 
growth begins. Here it is established that tmter 
Is the first essential for growth. The older in 
which growth takes place will be examined in 
later experiments, 

Experiment 7, An interesting experiment on 
the rate with wliich water enters a seed can be 
made. In Experiment 4 it was shown that water 
enters more readily througli the micropyle. It 


also enters through the skin. Thus, although the 
micropyle may be closed, yet tlie seed will 
germinate. Watei enters the micropyle by what 
is known as capillary attraction. The word 
"capillary ” is derived from a Latin word 
meaning a hair. Liquids which wet the sides of 
a vessel have tlie power of rising to a high level 
in a very narrow tube — a capillary tube, Oil is 
conveyed from the reservoir in a lamp to the 
burner up the tube-like passages between the 
wiclt fibres. Thus water enteis the narrow tube 
of which the micropyle is the opening. Water 
passes through the skin of the seed by osmosis. 
In osmosis there is an interchange of liquid from 
both sides of a diaphragm. 

To show the more rapid entrance of water 
thiongb tJio micropyle proceed as follows. 

Fill a bowl with moist sand. Insert six beans 
into the sand with the scar and micropyle out 
of the sand. Place six others with the scar 
within the sand. Keep the sand moist, and 
notice the difference in Lime taken for geimina- 
tion and growth to begin. 

Experiment 8. Obtain six small flower-pots. 
Place stones over the holes and fill up with dry 
.sand. Insert a bean in each pot at a depth of 
about ^ in. Wafer each pot daily as follows — 

Pot I. One teaspoonful of water. 

Pot 2. Two teaspoon fuls. 

Pot 3. One tablespooiiful. 

Pot 4. Two tablespoonfulg. 

Pot 5. Three tablespoonfiils. 

X^oi 6. Foui table spoonfuls. 

Record the first appearance of the bean shoot. 
What do you notice ? In the pots receiving more 
water the seed will germinate more quickly. 
The fust pot may not receive even enough to 
cause the seed in it to grow at all. The sixth 
pot will piobably be latei than the others. Too 
much water will cause the sand to be water- 
logged. Growth will be retarded or prevented 
because air is excluded. This leads to the next 
scries of experiments. 

Expel iments 1-8 aim at showing tliat water 
IS essential to germination. Experiments i, 2, 
and 3 should be taken in the first year, 
Experiments i, 2. 3, 5, and b in the second year, 
and all of them in the third and fourth ycais. 
(lioups of children can be in charge ol each 
expeiimcnt. 


la— (I4. 360,1) 
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Experiments Showing Need for 
Oxygen 

Expenmmi 9. Boil some watei. Let it cool. 
Soak beans in the water and let them remain. 
No germination 'will take place. Why not? 
When the kettle is placed on the fire or stove to 
boil water, a singing noise is heard shortly 
afterwards. This noise is caused by the little 
bubbles of air and carbon dioxide which are 
in the water, and which are being 



Support Burning or Life 

driven off by the lieat. The fact that air will 
dissolve in water enables fish to live in water. 
Fish need air as much as animals. Later 
it will be shown that water in an aquarium 
must be aerated for this reason. Seeds need 
oxygen, tlie active part of the air, in order 
to germinate. It may bo said that the air is 
made up of a mixiure of gases. The two most 
important are. («) oxygen — a colourless gas 
which supports burning and life, and which 
occupies about 20 per cent of the air ; {b) nitro- 
gen — colourless inert gas which is present to 
dilute the oxygen and make its action less rapid 
(almost 80 per cent of the air is nitrogen). Other 
elements present are carbon dioxide, a gas which 
is formed whenever carbon burns in a plentiful 
supply of oxygen; ivater vapour, which is water 
converted by warmth ; and then rare inert gases 
including neon and argon. Whenever growth 
takes place or life is present and active there is a 
combination of carbon and oxygen — carbon 
dioxide is made and oxygen is used up. 

It may be found that seeds refuse to grow 


even ill oidiuary unboiled water. Tlicic is not 
sufiicicnL oxygen for life to develop. The next 
experiment aims at showing, simply, something 
of the oxygen needs of the seed. 

Experiment lO. Fill four glass jars with water, 
the fiisi i full, the second ^ full, the third f 




Preparation of Experiment 10 

full, and the fourth full. Cut 4 discs of wood, 
about ^ in, tliick and bore holes in them Float 
one disc on the surface of the water in each jar. 
Place six or seven beans on each disc, and then 
tic down the jars with waxed paper. Observe 
the rate of germination. 

Experiment il. After the seeds have been 
growing for some days in the jars in Experiment 
10 remove the waxed top and plunge in a lighted 
taper. Notice that the flame is extinguished. 
This shows that the oxygen must be used up. 
It does not prove that carbon dioxide lias been 
formed. This can. be shown as in the next 
expeiiment. 

Experiment 12 Fill a potted-meat jar with 
water and stand it in a glass jam jar. Tic up 
twenty to thirty peas in a niu.slin bag and hang 
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llie bag fi'om a large cork fitted in the jam jar. 
Adjust the siring so that it will just allow the 
muslin bag to hang in the water in the meat jar 
Leave for four or hve clays. Remove the cork 
and pour a quantity of lime water into the bottom 
of the jam jar. Notice the lime water turns 
milky. This shows the presence of carbon 
dioxide. 

To Make Lime Water. Purchase a pcnirywoith 
of quicklime from a builder. Pour a small quan- 
tity of water on to the lime whilst it is standing 
on a dry saucer. Great heat will be given off, 
steam will arise, and the lump of quicklime now 



Experintenf 12 ’ Demonstrating Presence of 
Carbon Dioxide 

The meal jar with water plareil under the hag 
of peas 

Will slake down to a powder. Stir the slaked lime 
round in a jug full of water. Filter the water 
or allow tlie lime to settle and decant off the 
clear liquid 

It is well at this stage to allow children tt) 
breathe air through a glass tiihc into a little 
lime water, and to rrotice that it turns milky. 
Thus people breathe iir good air— containing 
oxygen — and breathe out air containing carbon 
dioxide. Tire similarity to the needs of a growing 
seed IS worth noticing. 

Up to this point it has been established that 
a seed needs Moislnre and Oxgyen in order to 
germinate. 

Effect of Temperature 

There is one other essential lac lor, and that 
is a suitable Temperature. In this connection 


Lliiiik of the seasons. In spring growth begins us 
the daily tempera tiire ri.scs. In summer flowers 
develop and seeds form. T'hc ripened seeds are 
scattered 111 the autumn. Tire seeds lie dormant 
111 whiter. For all seeds tlicrc is a temperature 
below which they will not grow. Above a certain 
temperature growth will not take place. These 
represent the minimum and maximum tem- 
jicratures. The range between them is the 
variation iii temperature in which growth will 
take place. The most successful germination 
ami the most rajiid growth occur at the o/t/innnii 
or best temperature. 

Experiments on the influence of tcinjicraturc 
on gcrininatioii are not so easy to arrange as 
some of the others. Seeds of the broad bean 
kept moist but placed in a box containing a 
mixture of ice and water will not germinate. 
Seeds will germinate more quickly m a warm 
room than out-of-doors. The inlliiciicq of heat 
upon the gcrininalion of seeds can be tested as 
follows. 

Experiment 13, Boil some water in a beaker. 
Immerse dry and soaked beans in the water 
for various intervals — from one minute to five 
minutes. A tiny cotton or muslin bag will do 
to hold each seed in the water. Label each seed 
and place in earth to germinate. Note which 
grow and which do not. 

More accurate experiments can be done by 
which seeds are kept at lower temperatures for 
a long period, and the germinating power tested. 

Effect of Light 

One other experiment should be tried before 
the details of growth aie observed. 

Experiment 14, Place a httlc water in the 
bottom of two glass jars. Put six broad bean 
seeds in each Obtain a large tin wliicli will just 
cover one of the jars, Tlie two jars, one covered 
and one uncovci'cd, should now be left on 11 
shelf while tlie beans germinale, T)ic question 
to be ansivcrcd is : Will the beans gei inmate more 
(jiiickly m tlie light tlian in the daik? It will be 
found that darkness encourages germination. 
Notice that this i'a .similar to Nature’s conditions 
for a .seed within the soil. 

1 1 has l)cen esLahlishcd that a .seed will ger- 
miiialc betU'r in the dark than in the light, 
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and that moisture, oxygen, and a suitable 
temperature are needed lor germination to take 
place, 

Experiments g-14 should be cairicd out in 
the thud year, The youngest Juniors can be 
shown that seeds cannot germinate if air is not 
present, without going into details. The effect 
of temperature on growth can also he discussed 
generally, in relation to the use of a greenhouse. 


Observations upon Growing Seeds 

The next stage will be to watch the actual 
growth of seeds of various kinds, It is well to 
provide certain pieces of simple apparatus for 
this purpose. The following are suggestions — 
I, Glass jam jars. Place the seeds against the 
glass. A piece of blotting paper, at least two 
layers, should be fixed to hold the seeds. Fill 



.iwdust moiatenad 
•with "water 


Glass jamjar 


Sheet of 
blotting paper 


germinating 
seed between 
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Fig, 12 

S^ed Germinating in Jam Jar 


up the centre with damp sand, damp sawdust, 
or sphagniuvi moss (purchasable at a chemist’s) , 
Fibre in which bulbs are grown will do equally 
well 

2, A lamp glass can be fitted up similarly. 
The glass should be placed in a dish of soil in 
order to prevent it from being knocked over 
easily. It might be fixed into a clay or plasti- 
cine base, or the lower part may be filled with 
sand. 

3. A glass front might be fitted into a wooden 
box. This may easily be done as follows. Re- 
move one side of the box, Obtain a piece of glass 


just the size of the space. Tack on some narrow 
strips of wood to the ends of the open side of 
the box. Place the glass inside and touching 
these strips, Fill up the box with soil, The 
weight of the soil wiU press the glass forward. 

4. Observations of roots of seedlings can be 
made if the glass slopes inward. Remove one 
side of box. Nail two strips of wood diagonally 
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Fig. 13 

Lamp Glass Showing Germmaiing Seeds 


across the ends. Fill with soil after supporting 
the glass on the strips. 

5. For counting the percentage germination 
of seeds obtain a tin lid lo in. x 10 in. Cut a 
pad of blotting paper six or seven layers thick, 
or provide a thick piece of felt. Divide the top 
sheet of blotting paper into 100 i-in. squares. 
Saturate the whole with water. Take a hundred 
seeds from a sample to be tested. Place one on 
eacli square. Cover the whole over with another 
layer of damp blotting paper and place in a warm 
place. Moisten the whole daily, Make a count 
of number germinating after two days, three 
days, etc. After a week take geiminating pei- 
centage. 

The most easily observed seeds are tlic larger 
ones, such as the broad bean and the pea. 

The Broad Bean — drawings should be made 
at each stage, and they might well be larger than 
the seedlings sketched. (Sec Figs. 16 and 17.) 
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Tlie followinf,^ notes are given as a guide 
to obseivatioii. Soak a bioad bean, (are- 
fully remove tUe skin. It will bo found pos- 
sible to open out the seed into two baUes, 


Wood etrio 



biiwevi-wko j 

RootrsYstctTif? can removed 

(zasilv observed 


Sloping §1 


Soil 



ox 

With top &■ 


the g’rowmg radicles 
to ba observed 

Fig, 14 

Box Fitted i^ilh Glass Front for Ohservnlion 


Each of these is a Cotyledon or seed-leaf. Ljnng 
between them and near to one edge can be seen 
the pinmnh 01 growing shoot, and, jutting out 
below, the radicle or pninaiy root Tliese tlnee 
— (rt) the cotyledons, (ft) the plninnlc, and (c) 
the radicle — constitute the eiubvyo plant. 
From this examination it is easily seen wliy tlie 


root pu'>lic.s its way out of the seed first. Now 
in SCI t ,vomc soaked seeds in one of the germina- 
tion jars, and make sketches each day after 
growth has started. Notice — 

(rt) The shape of the flap raised by the emerg- 
ing radicle, 

(ft) The exact place where the radicle emerges, 
(c) The way in which the radicle grows. 

(rf) The lime tiiat elapses between the emer- 
gence of the ladiclc and the first appearance of 
the shoot. 

(e) The bent manner in which tlie shoot 
emeigcs (Nolo protection afforded by this bent 
form ) 






-y- 


y/r. 




^rav on which 


ITg. 15 

Tray Prepared for Percentage Experiment 


(/) The colour of the young shoot on emer- 
gence, and the time that occurs before it becomes 
green. 

(g) The time before tiny hair roots appear on 
the radicle. 

(ft) The late at winch the root grows coni- 
paicd with the shoot A graph of this would bo 
iiitoicsting. How long is it before the shoot 
giow .4 faster than the radicle? 

(/) What happens to the cotyledons as the 
bean seedling glows? The gradual shrivelling 
of these seed-leaves suggests tliat tlic food within 
them provides noiirisliment for the young plant. 


Food of Seedlings 

The last obscivalion on the shrivelling cotyle- 
dons suggests that the question of the food supply 
for the germinating seed should be considered. 

The iuformatiou given beic iii foi the use of 
the toaclicr This wdl form a background for 
the work and is not intended Lo be taught, as 
il stands, to the cluUUeu. 

If two bioad bi'Jins aie allowed to germinate 
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Fig. 1 6 


i-fi of Grou'th of Broad Bean Seedling 


side by side the feeding properties of tlie coty- 
ledons can be observed. As soon as the root 
(ladicle) has obtained a firm hold in the soil 
carefully remove the cotyledons from one plant, 
taking caie not to damage the rest of the plant. 
The difference in the further development of 
this plant in comparison with the normal one 
will well illustrate the value of the food in the 
cotyledons. (See Fig 19.) 

It does not come within the scope of this 
course to show how to analyse the seed-leaves 
to find what food is eontained within them. 
Held in a flame the seed-leaf blackens, showing 
the presence of carbon. The fact that nitro- 
genous foods and oils and fats arc present can 
be shown, and mineral salts are also there. 
Thus a plant requires food with the same con- 
stituents as that required by human beings. 
The carbon is present largely in the form of 
slaroh. A very simple test for starch is provided 
by means of iodine either in solution in alcohol 
or dissolved in a solution of potassium iodide. 
A chemist can supply either of these for a few 
pence. A blue colour is given with starch. 

Digestion of food is necessary within the 
human body to make it soluble. Starch is not 
soluble in cold water, but the saliva of the mouth 
has the power of converting starch into sugar. 
Similarly, various juices in the stomach and 
intestines can make proteins (the nitrogenous 
foods) and fats digestible, Of course, mineral 
.salts are already soluble in water, and can pass 
into the blood. 

The plant food contained in the cotyledons is 
not soluble, and could not, unless changed in 
some way, assist the growth of the seedling. 
There must, therefore, be some wonderful 
changes in the seed-leaves by which indigest- 
ible food becomes soluble. These changes arc 
almost similar to those which take place within 
the human body. 

Starch is converted into sugar in the seed- 
leaves by a juice or feiment called diastase. 
Juices something like those found in the stomach 
and intestines convert Proteins into soluble 
Peptones, and even less complex substances. 
This jnif.e in plants is known as trypsin. Other 
fciments emulsify the oils and fats. These 
ferments begin to act as soon as moisture enters 
into the seed 
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Fitriher food for the developing seedling must 
be obtained from other sources. The root has 
the power of taking food from the soil, and the 
leaves can absorb further food from the atmo- 
sphere in the presence of sunlight. These methods 
of feeding will be discussed in a later section. 

Up to this point the main observations have 
been made upon the seed of the broad bean, a 
seed which contains two well-defined cotyledons 
within the seed, As the growth of the seedling 
develops the seed leaves shrivel, They arc not 
carried above the level of the soil. Other seeds 
which behave similarly are the aconi and the 



Bea}i Seedliug of lehich the Root-end was 
Broken Off 

Notice how now roots ore growing Espenmenls 
0 / a similar nature can be tried. 

pea. Such seeds are said to be examples of 
Hypogeau germination (Greek hyPo, under, and 
ge, the earth). 

Experiment 15. Soak and then place in a 
glass-fronted box a number of French beans. 
Watch and draw the various stages of growth. 
Notice that the cotyledons are drawn out of 
the soil. Observe what happens to these leaves 
as the young seedling develops. Watch par- 
ticularly for the initial shape of the radicle. 
Experiment 16. Carry out as Experiment 15, 
but carefully remove one cotyledon from a bean. 
Try to find what part of the growing seedling 
develops, and so carries up the seed-leaf 
Experiment 17, Sow half a dozen seeds of 
mustard in a 4-in, pot, Watch carefully what 
liappens. At the same time, sow some mustard 
seed on wet flannel, 


Notice — 

1. The opening of the seed. 

2. The lapid development of the stem, 

3. The seed-leaves carried up. 



Photo ir M Little 

Fig, 19 


Broad Bean Seedlings With and Without 
Cotyledons 

IJoth seedlings were planted on the same day; that 
OH the (eft growing nortiially, that on the tight 
having had the seed leaves removed soon aftergrowth 
commenced 
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4. The second pair f)f leaves which develop on 
the plant. Make a drawing of the seed-leaves 
and the first pair of real leaves. Their shapes arc 
quite differ ent, 

Epigeau genninadon {epi, above) occurs when 
the seed-leaves emerge from the ground. The 
true function of the seed-leaves is not realized 
in the case of the I'rench bean. It might almost 
be said tliat here is a tj'pe between the hypo- 
gcan and epigean. 

Experiment 18. Sow two pots with a dozen 
seeds of mustard. Cover one up so that it is in 
darkness Eollow the development of llie plants. 
Observe that the .seed-leaves cannot function in 
darkness. 

Seeds m which Food is Stored Outside the Seed 
Leaves. The embryo, 01 living centre of a seed, 
has been connected to cotyledons in the .seeds 
that have been discussed up to this point. The 
initial food lias been obtained from these leaves. 
There is another tj’pe of seed which must be con- 
sidered. All analogy might be made heic with the 
lien’s egg The chicken dm mg giowtli within the 
egg can use up a reserve of food which is within 
the egg but independent of the embryo. A 
grain of wheat represents a type of seed in which 
a similar store of food independent of the life- 
germ is found. The embryo lies at one corner 
of the grain within the husk. The major part 
of the contents of the seed-case consists of starch, 
This reserve of food for the baby plant is not 
attached to the embryo. The "flour" used as 
food is made up of this starch. The pait of tlie 
.seed where stored food is to be found is known 
as the Endosperm. 

Seeds of which the food supply is outside the 
embryo are termed endospermic or albuminous 
It should be stated that the term albuminous 
is misleading, as the contents of the endosperm 
are not necessarily albuminous. In the cereals 
the endosperm is largely made of starch; in 
castor oil seeds the endosperm is oily 

Seeds to Observe 

Dicotyledons and Monocotyledons. The bean 
and pea family and mustard and cress have all 
(wo seed-leaves. Some consideraUoii must, 
however, be given to the large iminlicr of seeds 
tliat produce but one seed-leaf, and are, theie- 
fore, termed monocotyledon'i. 


Experiment 19. Place .some onion seeds in a 
gei miiialioii jai. Watch and describe the 
method of giowlli. At the same time place some 
onion seeds on moistened flannel. Keep in a 
warm cupboard and observe closely. 

Notice — 

1. Little swelling of sect! on soaking. This 
may be due to the very hard case. 

2. The first appearance of the radicle. It 
looks like a little wliitc .spot 

3. Kate of grow til of radicle. 

4. l‘irst appearance of cotyledon. Observe 
the aiclicd shape. 

5. Raising of the seed case. 

C), ('titylcdon tip remains within the seed case 
until all food is absorbed. 

Experiment 20. .Soak a maize seed in water for 
several days. Plant in a germination jar, Ob- 
.serve growth and make cliawings. ICxamiiie 
soaked seeds also. 

In the seed notice — 

1. Which cud was attached to the coni 
cob. 

2. The two flat .sides — ^lincl the oval white- 
colonrcd depicssion on one of these faces. This 
gives the position of the embryo ; the remainder 
of the seed is endospermic. 

3. When the seed coat is removed from a 
soaked seed it is easy to distinguish between the 
embiyo and endosperm, If the cotyledon is 
moved the radicle and plumule can be examined. 

In the germinating seedling notice — 

1. A slight increase in size after .soaking. 

2. The ladicle emerges first 

3. The plumule and the protecting of the 
growing point. 

4. The other loots which develop (c/. bean). 

Other seeds which should be geiminatccl 

because of interesting features are as folUnv. 

1. The Seed of the Castor Oil Plant, Obtain- 
able from a chemist. It has a double coat and is 
endospermic. At one end of the seed is a spongy 
mass called the aril. Water is sucked up by this 
and passed to the radicle. 

2. Vegetable-marrow Seed. Particulaily intci- 
esting because the cotyledons arc enabled to 
escape from the seed in a peculiar way A kind 
of hook develops from the lower half of the seed 
and p(‘gs it to the ground. The growing shoot 
pushes nj) the Lop liidf and psca)x*s 
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3. Sycamoj'c. The cotyledons aic rolled up 
inside and are green before emergence, 

4. WhMt can be germinated and will give very 
similar results to maize 

5. The Horse Chesimit. 

6. The NasturUum, In this case note par- 
ticularly the shape of the seed-leaves, 

7. If a greenhouse is available a date stone 
may be planted. 

8. Very easy seeds to germinate are any of 
the cabbage family. Turnip and swedes, 

g. Beet. Notice that one capsule is a cliister 
of seeds. 

10, Obtain common xveed seeds and note tlieir 
habits of germination 

Junior School Syllabuses 

It is suggested that the germinating of the 
following seeds should be watched in the Junior 
School — 

year. Broad bean» pea. 

2,ndyear. Broad bean, pea, mustard and cress, 
yrd year. Broad bean, French bean, onion 
seed, grass seed, marrow seed, sycamore. 

tSfth year. Pea, leek, wheat, chestnut, castor 
oil seed, nasturtium, beet. 

Soil and Plant Growth 

Experiment 21. To see wliether seeds ger- 
minate better according to the depth of soil, 
take the glass-fronted germinating box. Place 
seeds of the broad bean down the centre of the 
glass. Keep the soil moist and observe the rate 
of germination, In general seeds should not be 
covered to any great depth — four times the 
diameter of the seed is a good rule. 

Hatnr&'s Sowing. It is weU to remember that 
seeds in their natural state are scattered on the 
top of the soil. Ultimately many do get covered 
'with earth Worms assist m this process. Rain- 
storms and other natural agencies also help to 
cover the seeds with soil. Once a lady wishing 
to grow sweet peas asked a friend how deep she 
should sow the seeds. "About 4 in.," he replied. 
On commencing to do the work the lady re- 
membered the four but thought her friend had 
said 4 ft. With much labour she made very deep 
holes and dropped a seed in each. She is still 
waiting for the seeds to grow, Tlie farther down 


in the top soil LliaL one goes the colder it is. The 
soil is often waterlogged, and no air is present. 
Thus germination cannot take place at such 
levels. 

Experiment 22. Can a seed grow without soil 
or material in which to giow^ This question has 
been partly answered already. Beans, peas, and 
other seeds have geiminated on saucers, 

Copper wire can be wrapped round a bean seed 
and it can be suspended from the neck of a glass 
] am i ar. Water should be put in the ] ar to within 
2 in. of the bean, which should be soaked before 
being placed in its "stirrup." 

Root and Stem Growth 

up to this point nothing has been said about 
the directions in which the root and stem grow. 
We assume, of course, that the root will grow 
down into the soil and the stem with its growing 
shoot will ascend vertically. What conditions 
govern these directions of growth will be the 
purpose of the next series of experiments. 

Each of these experiments can be supervised 
by a group of children. The purpose of the 
experiment should be explained : for example 111 
Experiment 23 the teacher should say "We want 
to find out which part, if any, of the root grows 
most quickly. ” Then discuss methods of doing 
this and then get the experiment working. 
Experiment 23. What part of the root grows 
most quickly? Hang up a soaked bean as in 
Experiment 22 When in. of root have 
emerged carefully dry the root by dabbing witli 
cotton wool or blotting paper Make hues with 
Indian ink ^-in apart, starting from the tip. 
Let growth continue. It will be found that the 
marks near the tip soon become wider apart, 
while those near the bean do not. Thus growth 
is most active just behind the growing tip. 

Experiment 24 Sow a bean in a small pot. 
When the shoot is some 2 or 3 in. high mark off 
as the root in Experiment 23. Notice that growth 
is most active just behind the growing tip. 
Experiment 25. Sow a bean in a pot. Over 
the bean place a layer of plasticine. Notice what 
occurs. The power of the growing tip to pieicc 
obstructions is remarkable. Tender blackbeny 
shoots have been seen to force their way througli 
asphalt. 
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Expeyimewl 2G, Place ^ in. of inevcuiy on LUe 
bottom of a glass potted-meat pot. Put ^ in, 
of water over the mercury. Germinate a broad 
bean until its root is about in. long. Plug the 
pot with a cork from which a circle has been 
bored, Pusli the root through the hole in the 
cork, lower the bean on to the cork^ and pin it 
with three pins. Observe the growth of the 
root. Mercury is 13-5 times as heavy as water. 
Notice the power of the growing root. Other 
experiments can be devised to show this, using 
a small postal balance. 

Experiment 27. Place three bean seeds in a 
germination jar — one with the scar downward, 
one upward, and one sideways. Make sketches 
to show the exact manner in which the radicle 
descends and the plumule ascends. 

Experiment 28, Place blotting paper round the 
inside of a glass jar. Insert a bean and fill up 
the jar with damp moss. When the radicle is 
at least I in, long turn the pot upside down and 
notice what new directions the root and shoot 
take. After two days in this position reverse the 
jar and sec what happens again. 

Experiment 29. As Experiment 28, but lay 
the jar on its side. Notice where the curving of 
the root and stem takes place. 

Gravity 

The root grows downward because of the 
action of gravity upon the growing tip. This 
latter fact can be proved by experiments. 

Experiment 30. Mark the ladicle and phmuile 
of a broad bean seedling as in Experiment 23, 
Lay it in a darkened cupboard so that tlic 
root and shoot are horizontal. Examine after 
twenty-four hours and see where the upward 
curvature of the plumule has taken place. 


Moisture and the Pull of the Earth 

Experiment 31. The question will aiise as to 
whether any other cause can deflect the root 
from its vertical and downward path. Scatter 
peas or other suitable seeds (after soaking) on 
,i cake tray or box with gauze hottoin. Place 
layers of moist blotting paper on loj). Hang 
Lip the tray or box and obseive what liniipeiis. 
The mots will come tbiougb the wiie aiul grow 


747 


dowuwiud lui some time. Later the roots will 
curve up toward the source of water. 

Experiment 32. Place a jiorous pot in the 
centre of a box of sand. Fill the jiot with W'ater, 
Place inustaid seeds in the sand near the pot. 
After three days cai chilly remove the pot and 
notice that the roots of the germinated seeds all 
grow toward the source of water. 

Thus it can he seen that the demand of the 
root for water overcomes the gcotropic move- 
ment due to the earth. Obviously this is a good 
thing, A tree nr plant root within the soil ran 
search out a water supply. 

The force of gravity can also be overcome if 
ceitain obstructions aie in the path of the grow- 



(^i) Plant Grow- {b) Plant in 

mg in Full Light Window Growing 

Tonnrd Light 

Fkt. 20 


mg tip of the radicle, ‘Hie [lowcr of pcnetiaLioii 
of this root tiji is ciioriiions, hut hard .stonc.s, 
rock, and similai substances sometimes cause 
the root tip to be deflected. Immediately tlie 
obstruction is passed the original path is con- 
tinued. Certain chemicals also act upon the root 
tip and cause it to alter its path. 

Influence of Light on the Stem 

Does the .stem always giow perfectly voiti- 
oally? Many will have noticed that where plants 
are grown in pots in a window the leaves and 
flowcis stictch toward the light, and the wdiole 
plant bends toward the window. If the pot be 
turned through an angle of 180° so that the plant 
slopes in toward Llie 100m, it will be found that 
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the plant will rebend toward the light. Experi- 
ments which show the influence of light on 
growth can easily be carried out, 

Experiineni 33 » Sow some mustard seeds in a 
small pot. Cover with a large pot but leave 
•Jin. space round the bottom. Observe the 
way in which the leaves endeavour to reach the 
light, 

Expeyitneni 34. Obtain a tea chest or other 
large box. Fix up the cover so that a slit 6 in, 
X i in, is cut in the centre. Place various plants 



Exp&riment DeifwnstmUng AitracUon of Light 

in turn in the box — placed on its side — ^and 
observe the influence of light coming in only one 
direction, through the slit. 

Leaves and Light 

It will be noticed in all experiments on ger- 
mination that plants giown in the dark are 
whit^ or yellow, not green. Fiutlier, on being 
ibrought into the light the leaves become green 
The iohowing experiments will demonstrate 
'ispnii^t'hiiig of what processes occur in the leaves 
, dirt : daylight — though the main work on leaves 
JWiU 'edme later. These experiments arc for the 
' Iteaoh^j'.to perforin. It will be siiflicient to show 
",'lliajdtilil'drpn the change in colour and to explain 
bf the sun in a simple way. 

35- Place two geranium plants 
j^i^itwh 'irt'ipots in a dark cupboard. Keep watered. 

days when the sun is shining brightly 
'One plant and leave it in the sunshine 
) hours. 


Pick a leaf from the plant in the dark enp- 
board and from the one m the sunlight. Steep 
the leaves in boiling water for three minutes. 
Take out and place in spirit. Gradually the 
green colour of the leaves will go. The spirit is 
dissolving it out of the leaves. This green sub- 
stance in leaves and plants is called chlorophyll, 
and IS soluble in spirit or alcohol. (Here is a 
suggestion for removing grass stains on "flan- 
nels.") Remove the bleached leaves and dip in 
some of the iodine solution used in an earlier 
experiment. The leaf from the jilant exposed to 
sunlight turns a blue colour whilst the other leaf 
does not give the same change. Remember the 
blue coloration shows that starch is present. 
The question might well be now asked : How can 
we tell that the starch is present because the 
plant was placed in sunlight? The only fair 
way is to put both plants back in the dark cup- 
board again and later bring out the other plant 
into sunlight and see if starch is made in its 
leaves. 

Experiment 36. Make a drawing, in colour, of 
a variegated privet spray or leaf. Place in 
boiUng water for three minutes and then steep 
in alcohol. When the chlorophyll has all dis- 
solved out of the leaf test with iodine. It will be 
found that starch is present only in that portion 
of the leaf that was originally green. 

It is thus clear that in the light the leaf has 
the power of producing starch. The question 
arises as to how this starch is made. Starch is 
composed of carbon, oxygen, and hydrogen. 
The carbon is obtained from the carbon dioxide 
ill the atinosplicie. Where none of this gas 
is present no starch can be made even in 
daylight. 

Experiment 37. Place a pot plant in a dark 
cupboard for three days. Bring it out and place 
it under a glass jar, standing the plant and jar 
lu a large saucer or basin. Fill the saucer with 
sodium hydrate. This will absorb all the carbon 
dioxide After some hours test the leaves for 
starch. There will be none present. 

Thus in sunlight the leaf can manufacture 
food for the plant. Here can be seen the impor- 
tant work that is done by cotyledons which conie 
to the surface early, turn green because of the 
development of chloiopliyll, and make food for 
the baby seedling. 
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Pots and Soil jor Seed and Plant 
Greywing 

It will be necessary for the teacher to obtain 
a number of pots and a quantity of soil for the 
germination experiments. Further, in every 
school, whether Nature study figures in the 
syllabus or not, plants and seedlings should be 
cultivated in order to beautify the school rooms. 
The most useful pots are the unglazed terra- 
cotta flower pots. Pots arc sold by number and 
diameter across the top. For reference the 
following table will give some idea as to the 
various sizes. 


Number in a cast 

IuskIc diameter acioss lop, 
in inches 

72 


Small 60 

2i 

Mid. 60 

3 

Large 60 

3 i 

Small 54 

4 

Large 5 \ 

4 f 

Small 48 

'll 

Large 48 

5 

40 


32 

bl 

28 

7 

24 

7 i 

16 

H 

12 


8 

11 

6 

12^ 

4 

14 

2 

i 5 i 

I 

18 


In addition to flower pots, seed pans may also 
be purchased. (See Fig. ay.) 

Cleansing Pots and Seed Pans 

The first work at the beginning of the potting 
season should be to clean and soak the pots. 
Old pots that have been used in the previous 
season will be dirty. Spores of small plants or 
moss may have developed upon them. Tiic dh ty 
pots are not poious, and there may be, in addi- 
tion, spores of disease which will infect the seed- 
lings and plants placed in the pots. Therefoie 
the pots should be well sciubbcd and then washed 
ill running water. Pots should be soaked in 
water before use. The reason for thi.s is icadily 
seen when it is realized that the pots arc porous. 


If a perfectly dry pot is filled with soil and a 
.seed or plant is placed in the pot then the pot 
itself will absorb considerable moisture. Though 
soil conditions might have been quite riglit be- 
fore, this absorption of water might make all 
the difference between success and failure. 

Soil 

Special attention should be given to the 
provision of good soil for pot cultivation. There 
are scveial ingredients required — 

1. Loam — this is best obtained by stacking in 
layers with soil uppermost a number of turves 
obtained from old pasture land. It may require 
from twelve months to 2 years for the whole 
stack to rot down to the best condition, but some 
good loam can be obtained earlier by passing 
some of the pieces through a sieve, Watch 
should be kept for insect pests which may 
survive in the soil. 

2. Leaf mould — this can be secured from a 
wood. Failing this any decayed vegetable 
matter might suit. Leaf mould and loam can 
also be purchased at a seedsman's shop, 

3. Well rotted manure — a little can be 
obtained from an old hot bed it will be found 
suitable. 

4. Clean river sand — this will lighten and 
aerate the soil. 

5. Wood ash mixed with the other ingredients 
is helpful, as it contains phosphates. The 
charcoal in it has purifying effects. 

The ingredients sliould be mixed with a 
trowel or small shovel on a board, and the whole 
.should be easy to handle. If very dry the mix- 
ture should be watcied and turned. The soil 
should not, however, he made wet and sticky. 

Preparing Pots for Seedlings y Plants y 
etc. 

Having cleaned and soaked the pots the next 
thing is to fill them with soil, ilaterial to ensure 
drainage must first be put in. Broken pieces 
of pots (called crockft) .should be obtained. Tut 
at the bottom of the pot a large piece which 
ahno.sl covei.s it Add several smaller crocks. 
A little moss or coco-nut fibre will assist diainagc 
if placed on top of tlie crocks. Tlie .soil, made up 
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ill the proper mixture to suit what is to lie 
grown ill the pot, should be now added. 

Watering Pots 

Plants reqiiiic water iii vaiying amounts, 
which depend on the season of the year, the 
temperature, and the size of the plant. If a pot 
is- gently tapped vvitli a stick or the knuckle a 
hollow sound indicates the need foi watei A 
great mistake is often made in drawing water 



rOomr ot the soil. Water, for watering should be 
iplftced' In a bucket or tank and allowed to stand. 
It will then become of tUo same, temperature as 
•fhei- tpom. In greenhouses/ Sdoh tank.s aic ])ro- 
Vided, Soft water is bofctervfor watering than 
. hard -water. A g'ood spaking every three or 
four days is mueh better ;tta a little water 
(Qvety day* Thi3'.hpptfes;<^(?q!Ua% in liic giuden 
ISjtft'm'lnationi of the spit Shoit watering 

;WmisHWAV .tO what ^tliteJ^'dfsltttlliCQ the water has 

the mots 


near to the top of the soil. A fierce day's sun- 
shmc will then do great damage to the delicate 
roots 

Window Boxes 

These can be fixed either inside or outside the 
school windows. If inside, the plants grown in 
them will consist of ferns, oinamental-lcaved 
and flowering plants which bloom within doors. 
Bulbs may be grown in them in vvinter and 
spring, whilst geraniums, petunias, and many 
half-hardy annuals can be cultivated in summer. 
The more usual type of window box is that placed 
on the outside of the window. These boxes add 
gaiety and colour to the school from spring 
until late autumn. Further, the successful 
growth of plants and flowers in window boxes 
at school will encourage children to establish 
window gardens at home even when there is no 
garden. Window boxes should be constructed 
of oak or chestnut, and they should be at least 
gin. in depth, and a little wider than the sill 
on which they arc to rest. Window sills gen- 
erally slope downward from the window-frame 
so that drainage of rain can take place easily. 
Wooden supports must be provided for the 
window box, so that the bottom of the box is 
level. A space must be left between the bottom 
of the box and the ledge. Otherwise water will 
collect, and rot either the box or the ledge or 
both. Holes of about \ in. diameter should be 
forced in the bottom of the box. Window 
boxes may be treated in either one of two ways — 

1, The box may be filled with soil and the 
seeds and plants may be put in the soil to grow. 
In this case broken crocks, small stones, and 
clinkers should be placed in the box to a depth 
of I in. Then a layer of turf with the grass 
undeiniost should be placed on the top of the 
stones Fill up to I in of the top with a mixture 
of loam, leaf mould, and silver sand well sifted 
and mixed together, 

2. The seedlings and plants may be grown in 
pots and these pots may be stood in the window 
box. The box should be filled with ashes or 
gravel to give stability and warmth to the pots 
This method has an advantage over the other 
in that a succession of flowers can be readily 
maintained. When flowers in one set of pots 
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luivc finished bloom iiig they can be replaced. IL 
is usual to make tlie front of the window box 
decorative. Viigin cork can be fixed to the 


7^1 

front or llic box can be ])aiiiLcd a biighl colour 
with the new cellulose paints, The in.side of the 
box should not be painted. 


BULB GROWING 


A deal great of pleasure can be obtained from 
glowing bulbs in school. The bright colours of 
tile flowcis in winter and early spring, when few 
arc to be seen elsewliere, are much admired. 
Further lessons in plant development and ger- 
mination can be taught. Theic are three main 
ways in which bulbs may be grown in schools — 

1. In bowls having no diainagc, the bulbs 
being planted in fibre, 

2. In glass jars; the bulbs usually grown m 
Lliis way are hyacinths. 

3. In pots in soil. 

I . Bulbs in Bowk 

Choice'^of howl. Material docs not much 
matter. China, porcelain, clay, or even varnislied 
papier mache will do. 

Colour, however, does need some considera- 
tion. Care must be taken to sec that the colour 
of the expected flowers will be in harmony with 
the colour of the bowl. Black bowls arc very 
good for this reason. Glass bowls are interesting 
as the root development can be watched, 

Size must be considered. Shallow bowls are 
not useful. For narcissi and daffodils bowls 
.should be at least from 5 to Gin. in depth. 
Hyacinths need at least 4 in, A diameter of 
7 in, is a useful size. 

Preparing a Bowl Fibie foi the bowls costs a 
few pence a pound, and can be bought from a 
seedsman. It should be placed in a large enamel 
bowl or bucket and covered with water. Aftci 
a thorough soaking the fibre should be taken out 
and squeezed. It should not be too wet when 
placed in the bulb bowl — no water should drip 
from it if gently squeezed. A layer of the fibre 
is then placed in the bottom of the bowl so that 
the bulbs placed in it will be almost covered 
when the bowl is filled to within ^ in, of the toj) 
of the rim, It is a good plan to place a cinder or 
two and some pieces of chaicoal at the very 
bottom of the bowl. This countoracts ovn- 
ilainpncss. 


,”v. ■ \ii. ■ y | <• h,, so I'llftt 
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there will be little need to add much water 
whilst the bowls arc in darkness 

Further treatment consists in bringing the 
bowls out into the light. Violent changes of 
temperature and draughts should be avoided. 
As growth proceeds moie water will be lequired 
but care must be taken at the same tune not 
to over-water. 

Subjects for bowl culture are as follows— 

Hyacinths — three in a 7~in. bowl will give 
an idea of the size. The same variety should be 
grown in one bowl The large flowering varieties 
are the best. 

Daffodils— deep bowls are required Those of 
a very tall habit should be avoided. Sir Watkiii, 
Golden Spur, and Priuceps are three good 
varieties. 

Tulips — these do not always give such good 
results as the others. The Darwin tulips are not 
recommended as they are late. The early single 
and double tulips should be purchased for grow- 
ing in bowls, 

.Other bulbs may be grown in bowls, but the 
greatest success will be attained by keeping to 
these varieties and planting one kind in each 
bowl. 

Time of Planting. For a display early in the 
winter the bulbs should he inserted soon aftei 
the summer holidays. Other bowls can be 
planted at intervals for succession. 

2. Bulbs in Glass Jars 

Special glasses can be obtained for growing 
iiyacinths. It is not recommended that other 
bulbs should be gfrown in this way. The glasses 
slrould be Ailed with pure water. A lump of 
charcoal should be added, as this keeps the water 
fresh; generally there should then be no need 
to change the water. The bulb should he so 
placed that the water only just touches the 
base. If more of the bulb than this is covered 
there is a danger of the bulb's rotting. The 


remove the bulb. Hold it firmly with one hand, 
and tJie glass with the other. Gently tilt the 
glass and allow the water to run out. Fill 
up slowly with water which is at the room 
temperature. 

Welt-shaped bulbs should be purchased lor 
glass culture Ungainly bulbs will often give 
excellent blooms, but these are best grown in 
fibre or soil. When 
ordering state that the 
bulbs arc to be grown 
in glasses, and the 
dealer will pick out 
well-shaped bulbs. 

The best bulbs sliould 
be puichased, and it 
is well to give a copper 
or two more for a top- 
sized bulb for growing 
in a glass. 

The following are 
some good named 
varieties which may be 
grown in glasses— 

I vanhoe — p u rp 1 1 s li 
indigo blue. 

Lord Balfour — pur- 
plish violet. 

L’ Innocence — p u r e 
white— large bells. 

Grandeur a’ Mervcille 
— pale bluish — very Fig. 24 

large spike. 

General Pelissier — deep crimson red — docs 
well in glasses or pots. 

Cily of Haarlem — pure yellow. 

3 . Bulbs in Pots 

A mixture of soil, as recommended earlier, 
should be procured, and the addition of a little 
basic slag is also to be recommended. Drainage 
should be provided. 



glass and bulb should now be placed in a dark, Hyacinths Single bulbs should be planted 111 
cool, but airy place in order that root develop- 4^- to 5-m. pots. Three bulbs will need a y-in, 
ment may take place. At least six weeks will pot. Four parts of loam, one part of maniiic, 
be necessary. Gradually bring out into full and a little sand will be the proportion. The 
light after this time A little water should be pots should be filled in September and October, 
added from time to time if necessary. Should They should then be placed under a giccnhonse 
the water need to be changed on no account staging, in a cellar, or even in the garden, and 
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covered with fresh soil or ashes to a ilei)th of 
5 or 6 in. After four or five weeks they may be 
removed and first placed in a partiall}' shaded 
position, gradually being exposed to moie light. . 
The plants should be carefully watered and 
special attention should be given to the source 
of light. Unless the pots are placed in a full 
light the plants will get long and drawn, and 
the beauty of the blooms will be spoilt by 
the fact that the spike will extend to such a 
length that the compactness of the bells is 
destroyed. 

The named vaiicties mentioned for glass 
culture will do for pots. Success with smaller 
bulbs can be achieved, and both double bedding 
and miniature hyacinths can be grown in iiofcs. 
Single hyacinths generally do better indoois than 
double varieties. 

Tulips can be grown in soil in pots. These 
arc not recommended so strongly ns hyacinths. 
Tulips look better in outdoor beds, and many 
of the forced tulips sold look poor, small, and 
unreal. If tliey are to be planted in pots this 
should be done in October. Tulips planted in 
beds in the garden should be aiTanged so that 
one kind is in each bed. Thus there will be a 
better chance of all the bulbs in one bed flower- 
ing at the same time, A bed of tulips in full 
bloom present one of the most effective floial 
displays of early .spiing. 

Daffodils can be well grown in pots. Five 
bulbs should be jjlaced in a 5-in. pot. The bulbs 
should be planted early in September. 


The following varieties will provide a good 
selection, and one kind should be planted in 
each pot. 

Emperor — perianth deep primrose — yellow 
trumpet. 

Madam dc UrflnjJT— perianth creamy white — 
piimrose trumpet which turns almost white. 

Gloria Miitidi — clear yellow perianth — orange 
.scarlet ciip well open. 

Sir irH/lo'n— delicate primiosc perianth — 
fringed 5'cllo\v crown. 

Biirii Conspicuiis—ljioiul yellow perianth — 
short cup edged with bright orange scarlet. 

Golden Spur — one o( the best yellow trumpets. 

Voelicns 0 mains — ^tVhite perianth with red 
crown — sweet smelling. 

There arc dozens of other bulbs and tubers 
which may be grown in pots. 

Snowdrops, These do best out-of-doors, and 
should be planted 4 in. deep ; they can be reared 
in pots. 

Scillas or wild liyacinths can be purchased 
cheaply. A pot is quite interesting. Clumps in 
a rockery or comer of the garden look well. 

— a pot of eight or nine crocus plants 
of one kind look exceedingly beautiful. Buy 
the bciit ciocii&os po.ssible. 

Freesias — six bulbs in a 5-iu. pot in a mixture 
of loam, manure, and leaf mould m equal 
quanLitics. Should be placed in sun in a cold 
frame until leaves appear, then need a cool 
greenhouse or a window in a warm room. 


SEASONAL CHANGES IN NATURE 


The round ol the seasons brings changes in 
field, garden, and hedgerow. A great deal of 
useful teaching can be clone m chawing the 
attention of children to these changes. Rightly 
directed observation will bring details of plant 
and animal life of siirpiising interest. Once 
cliilclren are. in hi seel with enthusiasm many new 
facts will be brought to the notice of the toarher. 

Notebooks 

Each child should possess a notebook in 
which to enter the obseivatioiis. The aiiungc- 


ment of these books can be varied to suit the 
individual tastes of either the child or the 
teacher. One arrangement will make the book 
a imtuie diary pure and simple. A somewhat 
better methocl i.s to divide the book into vaiioiis 
sectiohs. Information and observations should 
be entered under the appropriiite .section with 
tlic date. At tlie close of the year the child can 
then icview the observations made under one 
subject. 

Suitable sections of the book would be ns 
follow.s — 

(rt) Weather — ^this would lecoid any notable 


13— 
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features of the weather — severe gales, decii snow- 
falls, heavy thunderstorms, etc. No attempt 
should he made to supplant the ordinary daily 
weather observations by this section 

(6) Trees— facts relating to budding, flower- 
ing, fruiting, leaf dropping, etc., would be here 
recorded. 


(ij) Insects — when cacli insect was first seen, 
habits of insects, etc. 

(/) Wild aniinals — habits of rabbits, stoats, 
etc. 

(g) Farm a)i(i garden operations — work in the 
fields and gardens can be observed weekly and 
recorded. 



Oy oiKNiiy 0/ Afessrs, SHdaii & Sail; 

FiG. 25 
Springtime 


(c) Flo'ii-'ers — dates on which various flowers 
Were seen in bloom for the first time, In wliat 
parts of the district certain flowers were especi- 
ally fine. 

A few well illustrated flower books should be 
kept for reference by the scholars, 

{d) Birds— dates of arrival and departure of 
birds, first songs in the year, any peculiar Imbits 
of nesting, methods of feeding, bird fiiendships, 
all could be recorded in the bird section. 


Teaching Children to Keep Diaries 

It is extremely helpful if a series of questions 
are written out and supplied to each child so 
that he or she may be always able to find some 
field of observation. Here a word of warning 
might be given. Should any child develop any 
special interest in some one idea of Nature study 
then nothing should be done to diffuse that 
interest by in.sistiiig on general work. The 
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writer knew a boy who did vevy valuable obser- 
vational woik extending over a long period on 
the habits of ants. Another hoy made a study 
of the nesting liabits of birds with good effect. 

The following set of questions is given as a 
suggestive list only. The tcacliei will be able to 
make one fitting local needs and circumstances. 

(а) Weather For the season of the year was 
the day too hot? — too cold? Was the rainlall 
very heavy? Was there a thunderstorm? How 
near did the lightning flashes appear to be? 
(Notice that light travels almost instantaneously 
whilst sound travels at 1,100 ft. per second, or 
about I mile in 5 seconds. Count seconds from 
the appearance of lightning till the peal of 
thunder is heard. Divide by five, and this will 
give the number of miles to the centre of the 
storm.) Have you noticed anything peculiar 
in the shape of clouds and direction of the 
wind ? 

(б) TrceS‘ (It is a good idea to apportion 
various trees to different scholars.) 

When is tree quite bare of loaves ? What is the 
general shape of the tree then? (The hours of 
twilight give a good opportunity for observing 
the tree silhouette.) When do leaves appear? 
On which part of the tree are they first seen? 
Do flowers appear before leaves? How long does 
it take for the tree to be in full leaf? What are 
the flowers like ? Are there two kinds of flowers ? 
If so, why do you think this is? When do the 
leaves begin to turn colour? At what date did 
they begin to fall ? Was there frost, considerable 
rain, or wind before this occurred? What birds 
appear to like to nest in the tree? Wliich to 
sing in it? What insects have you oliservcd in 
it? What do they appear to do there? Would 
you think they rendered a service or a disservice 
to the tree? What changes in size have yon 
perceived in the tree during the year? Have the 
buds at the tips of shoots grown considerably? 
Have side shoots developed? Can you see any 
increase in the thickness of the trunk? 

(c) Flowers, What flowers aic now in bloom? 
What is the prevailing eolour of these flowers? 
In what situations arc floweis generally seen? 
WJiat flowers seem to grow iiest in marsh? — 
wood? — meadow? What flowers aic visited 
most frequently by insects? What kind of .seed 
containers do the various flowers form? What 


provision is made for the scattering of the seed? 
What .curious flower colours have you noticed ? 

(rf) Birds. Wh.it birds arc to be seen? What 
new arrivals have you seen? — any departures? 
What materials arc useil for nesting? How do 
the birds work in building? How are the 
materials carried? Where is the nest usually 
built — on the ground, in a hedge, a bank, under 
a ledge or where? What colour are the eggs? 
How many arc laid in a clutch? How long does 
it take to hatch the eggs? How arc the young 
fed? How arc they taught to fly? What kind 
of song has the bird? Has it any waining notes? 
Hoes it walk or hoii? What kind of flight has 
it? When docs it depart if at all? Would yon 
call it a fiicnd or foe of man, and why? 

(e) Insects, Which insects can you see at 
woik? Very caiefnlly study the habits of one. 
Wheie is its home? How does it make it? What 
is its food? Does it lay eggs? How are the 
young born and reared? What forms does tlic 
insect pass through? Where are its haunts? 
Is it a friend or foe to man ? 

(/) Wild Animah, What wild animals are 
there in your district ? Where does each make 
its home? Study one. When aie the young 
born? Whore does the animal get food lor itself 
and its young? When does it go in search of 
food? How does it evade its enemies? Of what 
use, if any, is it to man ? 

(g) The Farm and the Garden. What opera- 
tions arc being carried out on the farm? What 
implements arc being used? What weather docs 
the faiTner like for each operation? Give any 
special obseivatioiis on lieight of crops, weight 
of crops, difliculty in sowing or harvesting. 
Watch for any weed whicli develops quickly 
and threatens crops. Study pests which attack 
plants. 

What operations arc being undertaken in the 
garden? ^Vhat is the most favourable weather 
for these? Watch for similar things as 011 the 
farm. 

At the end of the year write out a report on 
crops in farm and garden stating whether it has 
lieen a good, bad, or average year for each crop. 
Then look up the weather for the year and see 
if 5'0ii can draw any conclusions. 

In connection with Lius observational work 



756 THE PRACTICAL JUNIOR TEACHER 


the teacher may like to know of the competitions 
that are held annually by tlie Royal Society for 
the Protection of Birds. The Bird and Tree Day 
Scheme was instituted by the Royal Society for 
the Protection of Birds with a threefold object — 

1. To encourage an intelligent interest in and 
knowledge of Biids and Trees, 

2. To piovide a new interest in Nature study. 

3. To add to the pleasures of country life. 

Any teacher who caies to write to the society 

at 82 Victoria Street, London, S.W.i, will 
receive particulars of a yeaily competition. 
Teams of nine enter from schools. County 
shields and individual prizes are awarded. 

The most hopeful development of got tunc has been 
Uic change Lhab has come over Ihc name of iiaLiirali&t 
The word vas often used to describe a man wlio was 
Interested in stnfTed birds , tlie collector who gave the 
fullest play bo lus most scliisli instincts and was clnclly 
concerned to have in his possession something that 
nobody else had Wc now understand by the term a 
man who does not want to have a dead bird on his 
mantel-piece, but to watch a live bird m a tree , whose 
mteiest is not in specimens, but in the free and beautiful 
and happy life of a living creature The Bird and Tree 
Competitions will breed a race of such natutahsts m 
every village, and their study of the habits of birds 
will glow with all the excitement and romance once 
associated in boys' minds with the killing of birds or 
the plunder of their nests — Mauehfstey Guardian 


Collecting Nature Specimens 

Competitions can be held in the school for 
the best collections made of — 

(rt) Flowers. 

(ft) Leaves. 

(c) Fraits. 

{(/) Seeds. 

Many children will like to have a holiday task 
which involves the collection of such things. 
Instruction should be given on the best way to 
press flowers and leaves. 

Flowef Pressing, («) The simplest method is 
to get a number of sheets of zt/hUe blotting paper 
cut to the size oi a large book or board which 
the collector possesses. Each flower, with its 
accompanying leaves to show the habit of the 
plant on which the flower grows, should be 
placed between a double sheet of blotting paper. 
The remaining slicets of blotting paper should 
be then placed on top, and finally the book or 
board should be placed on the blotting paper. 
Pressure should be made by adding a stack of 


laigcr books or by standing flat-irons or large 
weights on the top board or book. After several 
days the weight may be removed and the leaves 
will be found to be pressed. 

{b) A small press may be made. The materials 
needed are two pieces of five-ply wood, 12 in. X 
8 in. X I in., and four wing bolts at least 3 in, 
long. Holes are bored at the corneis to take the 
bolts. The leaves or flowers are arranged between 
blotting paper or botanical paper, and then 
placed on one of the boards. The other boaid is 
placed on top, the wing nuts are inseitcd, and 
the two boaids are clamped together. 

(c) Two wire cake trays and two stiong straps 
can be used. The leaves are again inserted 
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Fig. 26 


between blotting paper and then placed on a 
thick piece of caidboard and ai ranged on one 
tray. The other tiay is placed on top and then 
both arc strapped together and hung up. 

(d) Leaves and flowers may be dried in sand. 
A dish of fine sand should be obtained and tlie 
leaves should be placed flat on top of this. 
More sand should be added so that the leaves are 
covered. Gentle heat is then applied under the 
dish. Care must be taken not to apply too 
much heat, 

Mouiiting. (fl) Collections of leaves and flowers 
when pressed may be mounted on sheets of 
white cardboard with strips of gummed paper, 
glue, or cotton stitclies A box file which will just 
take the sheets should be used to .store them. 
An index may be written on the inner cover of 
the file, 

(6) A book somewhat similar lo those used foi 
newspaper cuttings or "scraps” will hold a 
collection of pressed flowers or leaves. The 
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constiuclioii of the book imisL 1 >l‘ such that I lie 
thickiics-s of flovveis aiul leaves will not biiist 
tlic book bindiiifT. 

Leaves. Shapes and patterns of leaves can be 
made in several ways. 

{(t) The pressed leaves may be placed on 
drawing paper. A blacklcad line may be traced 
round the owtlinc, The leaf can t\\en be re- 
moved, the error.? of outline coriectod, and the 
finished drawing completed in Indian ink. It 
1.S effective if the thicker skin can be indicated 
by a heavier line. 

(ft) If the leaves arc quite dry the .shapes of 
the leaves can be shown on photographic print- 
ing paper. Arranged in a piinting frame on a 
piece of sensitive paper the .shape can be punted 
in day or artificial light according to the nature 
of the paper. 


(lermiuiilin)’ Seeds. Tlic.se can he preserved in 
small test tiibe.s of alcohol. In this way a scries 
of gcimiii.Uion cxpcriincnt.s can be picserved 
Seeds and rritits. Useful collections of seed 
pod.s, fruits, and nature specimens can also be 
made. Where pressing wiH destroy the nature of 
the specimen it may be .slowly dried in a water 
oven. This is an oven placed over a vessel of 
boiling water. Tlic temperature of tlic oven 
does not thus rise above 212“ T, — the boiling 
point of water. Sun-dried specimen.? keep for a 
considerable time, Many school collections are 
quickly spoiled by an accumulation of dust, 
\VJieie possible, pic tine fiamcs or glass eases 
sliould be used for storage and display purposes. 
Where this is impossiblej specimens should be 
fastened to cardbnaril and stored in air-tight 
and dust-proof boxes. 
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JUNIOR SCHOOL GARDENS 


“Primary Schools should have a gaidcii, or a 
place, however small, where things may giow" 
— this quotation from the Report on the Frimary 



/}y coiir/«i' £)/ Mturs Suttom & Soi\s 

Fig 28 


Vase of Winter Cherry y Honesty, and 
Ornamental Grasses 

The Wwter Che)ty is used for ivmfer decor- 
iliion. The plants are easily grown cnul the 
briUtaul orange pods give colour in the 
colder months. The Honesty yields shtning 
Silvery seeds-pods which blend well with the 
glowing orange fruits of (he Winter Cheiiy, 


School (1931) expresses an ideal to be aimed at, 
for, where children can tend plants and watch 
Lheh growth every day, reality is added to the 
Nature study work, It relates it to life. There- 
fore, the teacher of Nature study should never 


l7c content until the ideal of a Junior School 
gaidcn of some typejs achieved, 
fjVriie ])i oblem which picsents itself diffeis from 
school to school The notes below are not in- 
tended to be exhaustive or to lay down a course 
of gardening instruction ; for the tcachoi always 
gains greater pleasure fiom putting a certain 
amount of initiative and pei sonaL expression into 
the work 

Establishing the Garden 

1. A school which once included Seniors and 
possessed a School Garden. Here the Junior 
N a time study teacher is foitunate, for the school 
garden is leady to hand. The conduct of a 
Junior School gaiden, liowevcr, should differ 
widely from that generally adopted with older 
children The garden ,shoiild be laid out with an 
eye to beauty rather than to the utilitarian pur- 
pose oE growing vegetables and fruit. In the 
Junior garden there should not only be flower 
and vegetable plots on informal lines, but there 
.should also be rockeries full of spring beaut}', 
fruit trees, bird nesting boxes, bird tables, and 
baths. In a large garden there might even be a 
wild corner where cultivation is kept to a mrni- 
lULiin and where wild life will develop. The idea 
should be to develop a Nature study laboratory. 
An ideal — but one for which to strive. A weather 
observation station can be set up within the 
gaidcn, 

2. Where Seniors in the School already possess 
a Garden. I-Icic the Juniors will not desire to 
work on the Seniois' gaiden. Just as the JiinroL 
School leads on to flic Senior, so the Junior 
garden should be an introduction to the Senior 
plots Whilst manual operations will be less 
difTiciiU, the Juniors will acquire the art of 
watching and observing the growth of planLs, 
and will learn to recognize seedlings and dis- 
tinguish them from weeds, and the woik of 
insect and animal life. The Junior garden 
.should be placed between the school and the 
Senior garden. In one school a long flower 
border with arches of roses leads from the school 
to the Scirioi gardens. The Juniors proudly tend 
the long flower border. 



NATUR]', S'rUDY 


In one village, the Senior gaidens wcie home 
distance from the school. The way led past an 
untidy hedge witli a broad rough trackway. Tlic 
head master conceived the idea of constructing 
a scries of rockeries and wall gardens from the 
school to the school garden. This work was done 
by the Juniors, To-day, though the Senior 
garden is famed as a well-kept garden full of 
bcautj^ yet visitors pause longer to look at the 
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iil.inagcis and ollicials will be syinjiathcLic if the 
case for a sclionl jilot is strongly presented. 

{b) Where it is impossible to establisli a plot, 
a pot garden may be established. The writdr 
recently heard of a woman who, having a yard 
cf but a few .square feet, had made a garden by 
filling butter boxes, drain pipes, and large 
flower pots with soil. Thi.s has also been done 
in some schools where a sunny corner away 
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CoUedin^ Home Grown Exhibils for Ihc School Floh er Shou 
One yoiiltiful exhtbilor has packed his pals i» a Japanese ancher basket to prevent brcaltaf’C 


brightly coloured rockeries and comers of the 
Juniors 

3. Where there is vo School Garden available. 
The piobloin here is more dilhciilt. Tlirec sug- 
gestions can be made — 

(rt) Look round the playground and see if any 
comer could be dug up and turned into a garden. 
It may he that a sunny spot can he found that 
would serve the pm pose, A jilot of only a fo\v 
.square yards is bettei than noLliing Siirnhs aic 
often plan Led round schools. A sunny slimbboiy 
could he looted up and used as a gai'deii. 


from wandering balls and tops can be found. 
Peas, beans, and other climbing plants can be 
grown ncaicst to the wall, and the shoi ter 
plant.s in front. P lowers, of course, take up the 
major pait of such a garden. One school set up 
a garden like tins on the flat roof over a coal- 
slied, and they even liad a garden frame there. 

(c) Where none of tlic foiegonig .suggestions 
aie possible, win dow boxes can be placed on (he 
sills of tiic .school windows. Directions for 
planting these arc given eUe where A table 
should also bo prtjvidcd vhcio a display of 
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flowers and seasonal NaUirc SU1CI5' specimens 
can be displayed. 

Pot Cultivation and the School 
Flower Show 

Here is a luither suggestion that lias been 
tried and found to be lemaikably successful, 
whether or not thcic js a school garden plot 

In spring the teacher visits a nurseryman 
and makes arrangements to buy a nuniber of 
boxes of bedding plants. By taking a quantity 
these can be purchased at id. each. 

Children in school are taught how to pot up 
one of these .seedlings. In due coiuse tlie plants 
arrive, each child takes the plants he has 
ordered and pots Lhcni. The plants arc tlien 
giown and tended by the childten at home. 

Just before the summer holiday, a school 
flower show is lielcl, The pot plants, all now 
gaily blooming, arc brought to the show 
Classes for various flowers in pots aie arranged. 
Only those who have tried this experiment can 
realize the enthusiasm of the "pot” gardeners 

School Flower Shows 

Seedlings which have proved successful include 
antirrhinums, clarkias, tobacco plants, godetia, 
love-in-a-mist. The smallest boys successfully 
grew dwarf nasturtiums from seed. 

In the autumn the teacher can buy bulbs in 
bulk and sell them to the cliildven. These am 
grown in pots at home, and a flower show is 
held in March. Of course, the teacher must 
distribute the bull>s so that under piopcr 
trcatmeiiL the flowers will be in bloom when the 
show is to be held, Show dates can be ela,sLic 

Management of the Garden 

The garden should be in chai-ge of the Nature 
study teacher. The tools need not be many 
in number. Spades and forks should be under 
full size. A few small hoes, Eiowcls, and haiid- 
forks arc necessary, A light harrow and a 
watering-can will complete the equipment. 
Valnahle lessons can be taught in the preser- 
vation of the tools. 

Where there is a very large garden, some of 
the heavy manual work must be done by aclnlt 


labour This is especially true where the soil is 
heavy. The teacher must design the garden so 
that plots arc not loo wide and are easily worked 
with trowel and hoc even in wet weather, 

111 all gardens for Juniors there should be — 
(rt) A flower border with some perennial 
plants at the back and annuals and biennials in 
front. 

(&) A seed bed where biennials and peien- 
mals can be raised, and cuttings of roses, etc,, 
can be inserted. 

(t) A ruse corner where ramblers grow. 

{d) A few plots in which common grasses and 
a few typical vegetables can be cultivated, c.g, 
one row of wheat, one of barley, one of oats, a 
line of carrots, a few onions, half a dozen 
potatoes. 

{e) A few climbing plants — beans, peas, etc. 
{/) Spaces in the flower border for bulbs. 

(g) A corner for watching piopagation by 1 un- 
ners, underground stems, etc. 

{h) A salad corner wliere lot trice, radishes, and 
other such plants can be grown, 

(1) A' few hurt bushes — gooseberry, black 
currant and red currant. 

(^) One standard apple tree. 

This may seem a considerable number of 
plants, but it is surprising what can be grown 
111 a small space, and with these practically all 
the material for a year's work in Nature Study 
will be at hand. 

Suggestions for Work 

is/ year. Flower gardening (including annrial.s 
and biennials), bulbs, ornamental grasses, and 
sweet peas, 

2 nd yeay. Flower gardening (annuals, bien- 
nials, and perennials), division of roots, and 
cuttings. 

■^yd year Flower gardening as in previous 
year ; plots for barley, wheat and oats, salads, 
etc., lettuce (cos and cabbage), radishes, 
marrow, kidney beans, mnstai'd and cress in 
boxes. 

i\ihyear, Flower gardening as before, vege- 
table growing — some rows of carrots, parsnips, 
onions, beetroot, early and late potatoes, gaidcn 
peas, dwarf beans; obtaining seeds from onions 
and beet saved from previous year. 



PLANT LIFE 


F ORRIER sections have dealt with the 
many ways in which natural phenoincna 
can be observed. This section will describe 
the various parts of a plant, explain the functions 
of each of those parts, and suggest how these 
facts maybe used in Natuic study lessons. Many 
older Juniois enjoy making simple oxperimonls. 

General Survey 

From the germinating seed emeigcs first a 
root (radicle) and a growing shoot. The plant is 
anchored in the giound by means of the root, 


and leceivcs some of its nourishment from food 
extracted from the soil. Throiigli the stem food 
is carried upward to leaves and other parts of 
the plant above the soil. 

Leaves assist in fceiling the plant by building 
up food from tlie air and water in presence of 
sunlight, and by "bieathing.” 

i^maWy, flowers develop in most plants. These 
have various parts which lead to the creation of 
live seeds. These seeds in due couisc ripen and 
arc scattered by various means In turn some 
of them geiniiuatc and give rise to a new genera- 
tion of pianls. Thus the cycle of life continues. 



THE ROOT 


In the course of experiincnts on germination 
it will he seen that the root emerges first from 
the seed. Tlieie are many qucslion.s that need 
to be answcied in connection with the strnrtiire 
and work of roots. 

The following facts about the way in which 
the root of a Inoad bean grows have already 
been discussed' the teacher should lopeat the 
ex])criincnts dealing with these which will he 
found in the pievious chapter on Gcinunalion— 

1. The loot glows vertically dowinvaid, mving 
to the force of giavitjc 

2. The loot, however, will lesisL tins force 
wlicii in need of nioisLiue, and will alter its 
course in order to roach a supply. 

3. The root will turn fi-oin its peijicndieulai 


course if certain ob.stiiiclions arc in the way of 
its growing tip 

4. The root appears to grow most rapidly 
just behind tlie tip From this last fact it can 
be lealizcd that the youngest part of the root 
IS that immediately beluiul the growing tip 

Experiments 

Kxficrinienl i. Grow a broad bean seed in an 
obsoi vation box and levise tiie facts stated above. 

Experiment 2 Sow mustard and wheat seeds 
on flannel Olisorve the tiny rootlets winch de- 
velop from the mam root just behind the root Up. 

Experiment 3 Sow some mnstaul seeds in 
soil in a 4-111 jiot. When the seedlings are about 
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I in, high carefully shake oiiL the soil and 
separate the seedlings. Notice soil clinging 
round the roots of each seedling. Lower one 
of the seedlings carefully into a basin of water 
and shake gently. The particles of soil will fall 
off, revealing the tiny rootlets. 

Just behind the growing tip Root Haifs form 
and grow out from the main root. Careful 
observation in a germinating box or jar will 
show that the root hairs soon perish as the 
stem becomes older and new root hairs develop 
on the younger parts of the growing stem 

Experiment 4. Place 10 wheat or mustard 
seeds on a piece of porous tile or pot, and stand 



Experiment to Show Development of Root Hairs 

in a saucer. Pour water into the saucer until 
it is almost on a level with the top of the tile. 
Place a tumbler over the tile. Germination will 
begin. Watch carefully for this appearance of 
the root hairs which will develop very markedly. 

Work of Roots 

From observations made in the garden, 
hedgerow, and field it is clear that one of the 
things which a root does is to anchor the plant, 
tree, or shrub in the soil. Various plants should 
be examined and pulled from the ground. Tims 
the differences in roots will be seen as well as 
the method of rooting. 

The root system increases as the plant gets 
bigger, and not only one root but many side 
roots assist anchorage. The value of the roots 
in this way can be especially noticed in trees. 
As the tree increases in size large anchorage 
roots develop near the surface of the soil. In 
many cases they come out above the soil, 
When they do this they lose the true root 
function. 


Observation of tall pine trees on the mountain 
slopes in the forests of Scotland and Switzerland 
has shown that the roots must go down a con- 
siderable depth into the ground. A huge tree 
over 100 ft. high often appears to be perched 
on a rock, Tlie winds of autumn and winter fail 
to dislodge it or move it from its perpendicular 
position. 

Some trees do not possess such deep roots as 
others. After a hlizzaid or -gale it is found that 
elm trees liave suffered more than most trees. 
Not only is the timber of the elm brittle but the 
roots are developed on the surface of the ground 
only. 

Food, The second function of roots is to 
obtain some of the plant's food. The root ab- 
sorbs this food fiom the soil in which the plant 
is growing. Expeiiments can be performed to 
show that there must be plant food in the soil. 

Experiment 5 Grow beans in three pots In 
one put sawdust. In the second place clean sand 
which has been first washed in several changes 
of clean water. Ordinary garden soil should be 
put in the third. Notice how, after getting to a 
certain stage of maturity, the beans in the first 
two pots die. That sowed in the third continues 
to flourish and grow. {Where used in connection 
with a course of lessons in schools it will be 
necessary to start this experiment three or 
four weeks before the lesson is to be taken. 
Of course, the children will observe the progress 
of growth throughout this time.) The teacher 
may notice another experiment which shows 
clearly that the plant has absorbed something 
from the soil, though this experiment is not 
suitable for Juniors, 

Experiment 5a. Obtain two broad bean seeds 
of the same weight. Allow one to grow in a 
5 in, pot until it is almost full-grown. Remove 
it horn the soil Chop it up into small pieces 
and place these in a crucible Heat gently at 
first and then more strongly. Water will first 
be driven off. Continue heating, charring will 
take place and then burning- The black colour 
of charcoal will be seen. Pleat more, the chai- 
coal will all combine with the air to make carbon 
dioxide, and finally a grey ash only will be left. 
This grey ash is mineral matter. When cool 
weigh this mineral matter. 

Now heat the other bean seed until only ash 
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is left in liiis ease. Wei^li the asln IL will l)e 
found that there is more mineral matter in the 
residue of the grown beau than in that of the 
other. Where did the extra mineral matter come 
from? It must have come from ilie soil. 

Experiment 56. Comparisons between beans 
grown in water only and those grown in water 



Experiment lo Prove Presence of Alineral 
Mailer Extracted from Soil 


in which a chemical solution containing mineral 
salts has been placed can be made. A bean plant 
will develop leaves, flowers, and often pods of 
seeds if grown in the following solution— 

Notice il tlic seed Is ger- 
mmaled 111 .1 hoitlc oC 
tins tlieti' 

(«) Ihe bottle imist be 
covered Ui exclude 
liglit. 

(b) Air must be bubbled 
through the solution 
occasionally. 

(1 ) Water must be added 
as the solution evap- 
orates 

(rt) The plant must grow 
111 a good light 

Soluble Food. All food which the plant 
absorbs from the soil must be soluble. The 
teacher should show the difference between 
.soluble and insoluble substances, Experiments 
on the solubility of salt and .sand will show this. 
A mixture of salt and sand stiiicd in water will 


leave the Muid as a .sediment, tlie salt having 
dissolved . Filtration will remove the sand. Hoots 
take up soluble food, and this can be shown as 
follows. 

Experiment G, Piepare two jais so tliat one 
contains water coloured with red ink and the 
other water with carniinc rubbed in. Place a 
broad bean or other seedling in each. Leave for 
.several hours. Reinove the plants, wash them 
carefully, and cut across the .stems with a knife. 
Notice that the red ink has gone up into the 
stem but the carmine has not. Carmine is 
insoluble in water, red ink is red because of a 
dye wliich is dissolved in it. 

Soil 

Little needs to be taught to cliildrcn in a 
Junior School about tJic chemistry of the soil, 
but the following facts might be usefully given — 

(n) Soil is made by the Imoaking up of rocks 
by the wea tiler. Frost causes water to freeze. 
Just as ice breaks water pipes because the icc 
is larger in volume than the water from which 
it is made, so the ice m rock crevices .splits the 
rocks. Change from hot sunshine of summer and 
intense cold of winter also assists in the breaking 
up of rocks. 

(i) Examination of a quarry face will show 
that the soil can be divided into three distinct 
layers — 

I. The Lop .soil, which is usually dark in 


QucLfcy face ^Piant hfg 



■Rock 

33 


colour. This colour is caused by tlie pic score of 
decayed leaves and oLlicr paits of plants. 
z. The sub-soil, which is hghtei in colour, 

3, The rocks splmtcniig and Irreaking up 
below. 

(f) Many wondciful creatures, extremely 
small, are at woik maiui lac luring plant food. 


Potassium niti.Uc i gim, 
Call Him sulphate ^ 
Magnesium sulph.iU* 4 ^ 
Caleium phosphate 4 ■< 

Sodium chlorule | 
W.-iti'l I. non c ems 
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This they make from maniuc, and the niLiogcn 
in the air, and in other ways 

Eiiperimeni 7. Stir round some soil 111 a small 
jar containing distilled water. Filter the water. 
Evaporate some of the water and show there is 
a residue. This proves that the soil contains 
substances that will dissolve in water. 

How iJoBs the food entef the root? This question 
should be dealt with only simply. It will be 
sufficient to say that the liquid passes through 
the tiny root hairs into the main root. A very 



Sugar, & a 
little water 


Hole cut 
from centane 
of potato,* 
extending 
nearly to 
the bottom 


« ^ ■ I 

potato with slice cat" from. 


top and bottom standing* 
in a saucer of water' 
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interesting experiment shows something of the 
way in which this is do*ie. 

Experiment 8. Cut a slice from the bottom 
and top of a large potato so that it can be made 
to stand up. From the lower end pare off the 
skin to a depth of about ^ in, At the top scoop 
out a hole. Stand the potato in a saucer of 
water. Put sugar in the hole with a tiny drop 
of water to dissolve it. Leave for sonic hours 
It will be found that water from the saucer 
passes through to the hole, and gradually the 
hole fills up and will ultimately ovciflow. In 
something the same way liquid passes into the 
roots. It must be said, however, that the whole 
theory of osmosis or the interchange of liquids 
through a living membrane is too difficult for 
young children. 

Note. Some liquid passes the other way from 
within the plant outward. The teacher may like 
to prove that this happens by the following 
two experiments. 


Experiment 8rt, Obtain a smootli piece of 
limestone Allow seeds to germinate on top of 
it. The loots will make small marks on the 
limestone (marble) caused by the acid given ofi 
(in solution) from the roots. 

Experiment 8 b. Geiminate seeds in a saucer on 
flannel. Place litmus papers on seeds and notice 
that the papers become fed, showing the presence 
of acids. 


Various Kinds of Roots 

It is now necessary to examine briefly the 
diffci ent types of lOot, examples of which can be 
obtained from the gaiden 

Tap Root In the broad bean and other 
dicotyledons observation has shown that — 

(a) The radicle grows vertically downward 

(b) Root-hairs which absorb food from the soil 
develop just behind the growing part of the root. 

(c) Root hairs live but a short time, new ones 
foiming on the newer part of the root. 

(rf) Secondary lOots giow out from the radicle. 
These also develop root hairs. 

Notice that this type of root is generally, 
though not always, found in dicotyledons 

Fibrous Roots. Wlien growing maize, wheat, 
and other cereals it was seen that — 

(fl) The radicle developed but soon died, and 
did not, therefore, lemain as the chief root of 
the plant. 

{b) Thin threadlike roots developed from the 
base of the plant itself. They were all of the 
same thickness, and none was more important 
in the loot system than any other. These roots 
are known as Fibrous Roots. 

A special name is given to any roots which do 
not develop from the radicle or branches of tlie 
radicle. This name is adventitious, a word which 
means ''coming from without," indicating that 
the roots have developed in an unusual or un- 
natural position. The teacher should obtain 
specimens of botli tap loots and fibious roots 
Good examples of fibrous roots can be found in 
those of the grasses and the stiawberry plant 
In these cases the adventitious roots grow fiom 
the base of the stem. 

The common groundsel plant may be exam- 
ined. This has fibioiis roots, but instead of 
thc.se developing from the stem base they grow 
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Irom the lop portion of the loot, Hyucinllis 
grown in bowls will fLuiiish splendid examples 
of fibrous roots growing from the stem of the 
plant. 

Cuilings. The children may be interested to 
know that adventitious roots develop on "cut- 
tings” taken from plants. Rose shoots pulled 
from a branch so as to include some of the old 
bark when placed in a deep trench with a 
sprinkling of sand and made firm develop 
adventitious roots round the break. Growth 
begins and rose trees can be obtained in this 
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A Rose CtUiing 


way. If rose cuttings are placed in a glass jar 
of water with some pieces of charcoal they can 
often be induced to make roots, Other plants 
which are frequently treated in a similar way 
are geraniums, pansies, and willows. Pansy 
cuttings should be placed under a glass jar in soil. 

Roots that Store Food, filany tap roots remain 
quite slender, but there is a large number of 
plants in which the lap root begins to swell and 
thicken because food manufactured by the leaves 
and food abstracted by tJie root Jiairs is being 
stored there. The children should he able to 
furnish examples of such roots, and the teacher 
should obtain specimens of the chief types 

(а) The long, colomed, conical root of the 
carrot is well known. Notice that tlieic arc also 
varieties of carrots in which sLump-vSliaped 
1 oots are found. 

(б) The parsnip with its long conical root, 


ICnorniuusly long roots can be obtained by 
special preparation. A deep hole 4 or 5 It. deep 
is made with a crow-bar. This is filled with fine 
soil, and a seed is sown near the lop. 

(c) The turnip and .swede have almost round, 
swollen tap roots. Some part of the plant stem 
seems to swell in addition. 

(d) The dandelion has a swollen tap root. 
In tins connection notice how difficult it is to 
remove the whole of the root from the ground, 
and how it seems almost impossible to kill tliis 
weed. 

(e) Radishes can be grown in pots and the 
roots examined at intervals — both round and 
long varieties arc cultivated. 

Why does the plant store food in the roots? 
This question may arise in the minds of the 
children. Remember that the seed is Natvue's 
method of continuing plant life even in spite of 
cold winters. The swollen tap root is another 
metliod. Certain plants do not perform the 
cycle of (a) seed, (6) plant, (c) flowers, (d) seed 
in one year. Annuals do. Some plants take two 
years to come to flower, fruit, and seed. Such 
plants are called Biennials, During the first 
season the seed germinates, the plant develops, 
and then stores food within the root. In tlic 
second year flowers appear, and finally seed is 
produced. Frequently the plant dies after this, 
Examples of biennials are carrots, parsnips, and 
swedes. Otliers will be suggested, or names can 
be obtained from a seedsman's catalogue. 

Roots as Food. Many of the swollen tap roots 
are used as food for both man and animal. The 
teacher can discuss this matter with the children. 
In most cases the food supply is present in the 
form of Starch. On the other hand, some roots, 
such as the Sugar Beet, store up supplies of 
sugar. A large piopoition of the world’s sugai 
is obtained now from this swollen root. 

Other interesting forms of swollen looLs are 
to be found in the dahlia and lesser cel aiKliiic, 
Here little bunches of swollen roots can be 
observed. 

Cli)nhing Roots The ivy develojis a nuinbei 
of adventitious roots from it.s stem. These roots 
grow away fioni the light. They are useful m 
that they liold llic mam stem of the plant to 
the wall. Various creepers miglit be examined 
in order to find furthei examples. 
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Roots that Store Food 

Sfveiol of .\lff 7 ) iofll'i should bo left i» ihp school gayden till the secaud ycn> tvhru they will blooiii 
tnul foi III seed. An nuinn roii hr suiiilnrly healed 
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Otficy Interesting lioois, The following details 
of other roots might be noticed — 
r. As maize grows adventitious roots develop 
about 6 in. to a foot above the ground^ and grow 
down at an angle into the soil. Thus these form 
a support. 

2. Orchids develop "stay” roots which per- 
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form an almost similar function. In adilition 
some root.s arc feeding roots. 

3. Fond weeds frequently have no real roots 
in the sense that they do not go down into the 
soil. All the nouiishment the roots obtain is 
from the water. Air sacs ai c pre.scn t in some and 
help to keep the plant afloat. 


STEMS 


A considerable number of experiments has 
been described in reference to the root of the 
plant. The nature of the stem must now be 
examined. 

An examination of a plant and a recapitula- 
tion of the work already outlined will show 
that — 

1. The stem is the part of the plant that 
grows above the soil. 

2. The stem develop.? from the plumule or 
growing shoot. 

3. The stem is generally green or in older 
plants brown, whilst the root is white. 

4, The stem bears on it huds, leaves, flowers, 
and fruits', the root has none of these (this 
distinction is most important). 

5, The stem must cany the leaves, flowers, 
etc,, up into the air, and be strong enough to 
bear the weight of these and resist the winds 
and storms that may beset it. 

6, TJie stem must carry food from the roots 
to the leaves, etc. ; in order to do tins it must be 
waterproof. 

Cross Section of Siems. Provide the children 
with a number of stems, a knife, and a cutting 
board. (Milllioards or old cardboard will be 
suitable ) 

Let them cut across the stems in turn and 
make drawings of each type. 

Suitable plants for this exercise are — 

(ft) Deadnettle, wallflower, mint, sage, These 
have angular stems, some being square in sec- 
tion, some five-ribbcd, etc Later the relation 
of the shape of the stem to the formation of 
leaves can be studied 

(i) Rose and oak seedlings — Round stems, 

(c) Sweet pea are flat stalks. 

Texture. Stems vaiy 111 texture, Some aie 
soft or herbaceous, whilst others arc woody. 


Get the children to examine a number of stems 
and place tliem in one of these classc.s. Are there 
any plants which po.ssess both kinds of stems? 
On which parts of the plants are each found’ 

Type of Stem: Method of Growth 

This can be di.scovcicd by observation. 

1. If the stem glows straight up it is said to 
be erecL Tin’s is quite a common type, and is 
to be found in trees, grasses, and herbaceous 
plants. These will be examined later in order to 
study the details of their texture. 

2. If the stem is not strong enough to support 
itself hut uses some prop then it is called a 
Climbing Stem. 

3. Creeping stems, from the nodes on which 
new plants develop. 

4. Underground stems, which generally store 
fond, and from buds on which new plants 
develop. 

Plants with Clinibwg Stems 

Tliere aic many types of climbing stems, and 
the teachei should procure examples of each, 
and where possible .show the children the plants 
actually growing, 

Scramblers 

TJie common blackberry cannot be said to 
climb, it sprawls or scrambles over the other 
plants and bushes growing in the hedgerow. 
Its growing .stem is very pensisteiit m spite of 
the tenderness of tlie leaves and shoot tijis. 
Examine the prickles on tlie blackberry Wiiich 
way do the hoolcs point ? Compare the pi ickles 
with those on rose trees Give a side way. s push 
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to one ol them. Notice that it easily bicalis oil, 
and ttiat it has no woody centic. An interesting 
experiment can be carried out with a spring 
balance, some thread, and a biainblc cutting. 
Tie the tliread to a piickle, and the other end 
to the spring balance, Tiill along the bianch 
and find what pull is registeied on the balance 
scale before breakage occurs Kepeat but pull 
at right angles to the shoot. Much more force 
is required in the direction along tlie stem before 
the piickle breaks. This is, of course, as it 
should be. Goosegrass is another example of a 
scrambler. 

Twining Stems 

Twining steins arc tliose which actually 
wind round and round a support. The path 
followed by such a stem is known as a spiral. 
The path may be m the same direction as that 
followed by the hands of a clock, when it is 
termed left-handed. The hop, honeysuckle, and 
black bryony make left-handed turns. When the 
stems move against the direction of the hands 
of a clock they are said to have a righi-handed 
movement. Runner bean and convolvulus 
stems move in this way. 

A great deal of observational work on twining 
stems was done by the celebrated scientist 
Charles Darwin, and this is recorded in his book 
Climbing Plants. Where there is an opportunity 
for growing plants either in the garden or in 
large 12 in. pots, some of the experiments he 
earned out can be copied. Of course, adapted for 
the Jiinioi School they would be much simpler. 

Experiments. Here arc some suggestions of 
observations that may bo made — 

Time of experiments — Summer. One seed in 
eacli pot. 

Plants observed — hop, coiivolvLiUis ; luimer 
bean. 

Sow seeds some weeks in advance. 

(i) Stand pot at centre of a circle inaikod on 
soil. Give the plant no support and watch what 
happens to the growing tip. Observations should 
be taken during an afternoon session from 2 till 
4.30 p.m,, and the position of the short tip with 
relation to the circle should be marked. This 
will give some idea of the time taken to make one 
revolution. 


(11) If lixpoiimcnt (1) can bo conducted on two 
clays when the weather differs m temperature it 
will be found that the rate of revolution is 
slower at a lower tempcratiiie. 

(iii) Find whether a stem turns more readily 
round a thin or a thick support. In general a 
thin support is favoured. With time and a 
number of plants upon which to experiment the 
actual limit of thickness could be discovered. 

(iv) Allow a plant to grow round a thin sup- 
port and then remove the support. What changes 
take place 111 the shape of the stem? Notice the 
stem endeavours first to straighten itself and 
then the tip revolves in an endeavour to find 
other support. 

(v) Notice that the lower part of the plant 
does not revolve. 

Tendrils 

Some stems clunh by developing wonderful 
tendrils which cling as with twining fingeis to 
any suitable support. Those who have grown 
sweet peas will have watched the magic of the 
clutching tendrils. (Sec also White Biyony, Fig. 
37 -) 

The tendrils have various shapes, and are 
modifications of other plant forms. In some 
plants the tendrils are modified leaves, but in 
the vine and Virginia creeper and in several 
other plants they are modified branches. 

Observations can be made on the habits of 
the tendrils — 

(i) Stroke a straight tendril gently with a 
smooth pencil. Notice how after a very few 
minutes the tendril begins to clasp the pencil. 
Compaie this with what happens as the plant 
sways in the wind. Children will be fascinated 
by the almost intelligent efforts of tendrils to 
wrap themselves round a stick used to stroke 
them. 

(ii) Observation of tendrils will show that 
they twist round and round and often twist at 
one end in the opposite direction to that of the 
other, Compaie the use of this with a doubly 
wound spring. Though swayed by the wind the 
tendril will stretch but not bieak. Notice that 
tendrils which find no support coil in only one 
direction. 

It is interesting to notice that the Virginia 





PLANT LIFE 


769 


Creeper has a type of tendiil which docs not cling 
but which secretes a kind of cement. This ce- 
ment anchors the tendril to the support. Notice 
the colour of the tendrils of the vhginia creeper 
and watch what happens to any which can find 
no support. 

Climbing by Leaf Stems 

Some plants climb by using the leaf stems. 
Amongst plants that are in this class and 
which can be easily observed may be mentioned 
(i) the nasturtium, (2) the canary creeper. A wall 
facing south can be sown with seeds of these. 
Strings can be supplied for the plants to climb, 

Creeping Stems 

As a conti Eist to these climbing stems some of 
the reproductive creeping stems may be studied. 
The silver weed and ground ivy can be studied 


anywhere 111 the summer as both arc common 
weeds. The strawberry also comes in this class. 

Underground Stems 

In defining stems it was stated that roots 
giew below the ground and stems above. This 
is a general rule, but like every rule there arc 
exceptions to it. Underground stems can easily 
be differentiated from roots. Roots have no 
leaves, buds, or flowers. 

Underground stems are quite common in her- 
baceous plants that die down in the autumn 
and spring up again in the following spiing. 
Such stems which run horizontally or at an 
angle underground are often called Rhizomes. 
Examples of plants beaiing such stems which 
may be studied arc — 

(rt) Solomon’s Seal, a jilant which grows wild 
but which may quite easily be transplanted to a 
school garden border and there observed. 
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(6) The Iris. (Cultivate in flower border). 

(c) The Wood Anemone — plants can be found 
in woods in early spring. 

{d) The Coltsfoot is found on waste farm lands. 
In appearance the flower is something like a 
dandelion flower but smaller. Here the under- 
ground root is not a true rhizome as the thickened 
stems are vertical, 

(e) Couch glass provides au interesting study 
of undergiound stems. Gardeners and farmers 
alike know how rapidly this pernicious glass 
spreads. 

Tubers are swollen parts of underground 
stems. The potato and the Jerusalem artichoke 
are two plants that develop tubeis. The potato 
is such a commonly used vegetable that a 
lesson might well be devoted to this plant alone. 

The Potato 

In order to give the children, a complete idea 
of the way in which a tuber forms, observation 
of three stages of growth will be necessary 
(«) the growing potato plant as it approaches 
maturity; {b) the potato tuber as it is taken 
from the plant ; (c) the tuber after it has started 
to grow. All these can be seen at the same time 
if the lesson is given in September, Potatoes of 
the late varieties will be still glowing in the 
school plot, and a few tubers can be sprouted in 
a damp dark cellar. 

Examination of a Potato, Observe the shape 
and describe this. Notice that various varieties 
have different sliapes — Arran Comrade is a per- 
fectly round potato, the Duhe of York is long 
ill shape. The pale biowii of the skin is general, 
though there are a few potatoes which have 
other colours, K-ing Edivard is blotched with 
pink, and can be easily recognized though K of 
K is somewhat similar. 

The eyes of a potato can be seen and the bud 
in the centre of each can be described. Get a 
numl>er of spent match stalks and push one m 
to each eye. Tie coloured wool on the match 
stalk nearest one end and wind the wool from 
eye to eye until the other end of the potato is 
reached. Notice the way in which the eyes are 
arranged. 

Peel the potato, Plow thin can you pare it 
and take all the skin off? What is the difference 


between the inside of the skin and the outside? 
It IS clear from the appearance of the inside of 
the potato that it contains a great deal of water, 
Grate the inside of a potato, stir it in water. 
Notice that it is insoluble. Tested with iodine 
solution it is found to be made of starch. Here 
again then is a food store for the plant. Compare 
this with the previous work on tap roots and 
seedlings. Point out that starch to be useful to 
a plant must be converted into sugar (again 
compaie with man). 

Observations on a Sprouting Potato. When a 
potato has sprouted in the dark, there is a long 
white stem developed fiom each eye Delicate 
and unnatural, such growths appear to have no 
strength Children will probably have seen 
numerous growths such as these on potatoes 
kept in sacks through the winter These are 
rubbed off if the potatoes are required for food. 

If after growth has commenced the potatoes 
are brought out into the light and placed in a 
single layei on a tray, then the shoot develops 
strongly and very soon young leaves develop 
and the beginning of a plant is seen. 

Both methods of spiouting should be shown. 

Observations on a Potato Plant Growing in the 
Garden. Show children that the potatoes are 
grown in rows or drills with sufficient space 
between them to enable gardeners to work the 
soil. Point out the ridge of soil on each side of 
the potatoes. Carefully take the soil away from 
a potato plant. Find a potato and take pains 
not to sever it from the plant. Show that the 
potato is attached to the plant by a stein grow- 
ing out from the stalk below the ground. Point 
out buds on this stem and explain that the 
potato is a swelling at the end of a stem. Pull 
or dig up the plant and find the real potato 
roots. 

Growing Potatoes. There are two methods of 
growing potatoes, (i) Prom seed. Potato plants 
flower. In many cases the flowers drop off It 
seems almost as if tlie plant knows there is a 
method of reproduction other than fiom seeds. 
Still some varieties develop seed boxes — known 
sometimes as potato apples, winch aie poison- 
ous — ^and seeds from these will glow. The first 
year's tubers aic very tiny, and it takes many 
years to get potatoes fit for sale in this way. 
Still all new varieties are obtained from seed, 
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and potato seed may be sown in the school 
gaiden. and results examined. 

2. Eaeh eye on a potato is a growing bud, and 
from each it is possible for a potato plant to 
develop. Even witli only a little of the while 
flesh attached a fair-sized plant can be grown. It 
IS usual, however, for gardeners to select potatoes 
of about 2 oz. in weight, to let these "shoot" in 
trays, and then to plant them in rows. Of 
course, the name "seed" potatoes is not strictly 
collect, though it is one which is often applied 
to the "sets." 

History. The teacher may like to complete 
the work by giving a few Instoiical details — 

The potato, a native of South America, was 
introduced by the Spaniards from Peiu to 
Europe at the beginning of the sixteenth cen- 
tury ; brought to Biitaiu by Sir Walter Raleigh 
in 1585. 

Hozo Food Travels in Stems 

This question can now be examined 

Experiment i. Grow a kidney bean plant in a 
flower pot in prepaiation foi this. When about 
2 ft. high cut the plant off i ft. fiom the ground. 
Does anything happen at the cut surface? 
What does the liquid appear to be? Look 
carefully and see what portion of the stem is 
bleeding. 

Experiment 2, Stand a white flower such as a. 
narcissus m red ink. After an hour or so red 
mai kings will appear in the flower. Cut across 
the stem and notice where the led-ink markings 
can be seen. 

Experiment 3 Place the leaf of a cabbage in 
red ink and lepeat above experiments. This Lime 
scrape away the skin until indications of red 
ink aie seen. 

Experiment Select a laurel spiay with about 
SIX leaves on it. Cut off the baik on the stalk 
at the base and scrape away any soft substance 
underneath witli a pen knife. Place tlie spray 
in water so that the peeled portion only is in 
the u'ater. The leaves do not wither. This 
proves that the water must ascend to the leaves 
thiough the wood. If this is lepeated using 
red ink the actual path can lie seen. 

It IS thus seen that water, with the dissolved 
mineral matter from the soil, travels up tlie 
stem of a plant along the woody part, 


In discussing roots it was found that cuttings 
placed m sandy .soil or in water develop roots 
from the hast layer. It is in this layer that the 
food manufactured by the leaves travels down 
the stein. 

Annual Growth of a Stem 

Some intcie.stiiig work on this subject can 
be done in winter, by observations of twigs of 
trees Teachers will find that drawings of such 
twigs made by cliiklrcn will be much more 
detailed and true to Nature after such studies. 
Suitable twigs may be obtained from Uorse 
cliesimtl or beech trees. 

Observe flist the teiininal bud Remove the 
bud scales and notice the niarkiiig.s left on the 
stems. Tell the children that the bud would have 
developed into the new .stem in the ne.xt growing 
season (they can observe this in later work). 
Now ask the children to And scars of this nature 
lower down the twig. This will lead to the fact 
that the distance between the top bud and the 
scar is the part that has grown in the suininer 
just past, i.e. it repieseiits one year's growth. 

Now find the second set of scars, and thus 
detcnninc the length of wood two years old. 
Mark out older wood in a similar way. 

Cut across the stem at each set of scais and 
notice that at the base of tlie tenninal bud there 
is only pith. That one layer of wood is seen for 
each year of age at the other point is clearly 
seen. 

Obtain a section of a tree tiunk and show the 
annual rings. The explanation of the appearance 
of such rings can be given to llic children as 
follows. 

In woody stems inside the bark is a layer of 
bast. Next to this is a layer known as the 
cambium layer, and inside this is the wood. 
The cambium layer as it is fed splits up on one 
side to bast and on the other side to wood 
During spring and summer growth i.s very abun- 
dant owing to the large amount of food supplied 
from leaf and root As the temperature becomes 
lowei and the .sunny day.s moie infrequent 
growth becomes slower m autumn, stopping 
altogether in winter, The wood made in tlic 
quick-growing season is of more 0]icn Lcxtnu* 
than tliaL of autuinii. The wood of autumn is 
of closer and thicker textuie. When growth 
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commences again in spring the wood is again of 
an open texture, Thus it is easy to pick out the 
various layers of diffeieiitly textured wood, and 
to see how annual rings are formed. In the 
Natural History Museum at South Kensington 
there is a section of a huge tree, and the date on 
which each ring was formed is indicated to- 
gether with interesting historical happenings in 
those yeais. TJie teacher should obtain various 
tree sections and let the children find the age of 
each. Was the tree older than the child who 
examines the section^ — older than his parents^ 



Timber Trees 

The wood of large trees is used for timber. 
There are still some questions to be answered 
about the trunks or large stems of trees. 

I. What is the Bark? In a young plant the 
outer skin is alive, and has breathing holes 
(stomata) In the large tree the stem is old and 
possesses a hard, tough skin of quite a different 
kind. This is known as hark. The Outer part of 
bark is dcud. Thus, if the tree continues to 
increase in size and the bark is dead thcie must 
come a time when the outer coat will no longer 
fit the growing tree. It then splits and new bark 
forms underneath The living part of the bark 
is really cork. This cork is a protection to the 
living bast on its inner side. 

Observations on the barks of trees may be 
made and the following points may be noticed — 

(i) Has the tree a thick or a thin bark? 

(ii) Is the hark ribbed or smooth? 


(lii) Does the bEirk appear to drop off at a 
definite time of the year ? 

(iv) Is the bark made of several layers? 
(Look at the beech tree,) 

(v) Does a tree exposed to sunlight have a 
thick bark or a thin one ? If possible compare the 
bark of an oak tree growing in the middle of 
a wood with that of one in the middle of a 
field, 

Remember that the bark protects the tree 
from — 

(fl) fierce sunlight and so prevents evaporation, 
(6) frost — (Is one reason why baby slioots are 
often killed by the frost the fact they have no 
real bark?) 

2 Medullary Rays. On examination of the 
cross-section of a tree, lays radiating across the 
wood can be seen These rays serve three pur- 
poses — 

(i) They convey water and food across the 
rings 

(li) They store starch and in some cases oil. 
(ill) They strengthen the tree, acting as 
horizontal "ties.” 

3 Sap Wood and Heart Wood. Obtain a 
plank horn a builder's yard. Notice that planks 
are cut down the length of the trunk. From 
observation, of such a plank notice that the 
fibres of the stem are vertical, Wheie the wood 
is taken from the central part of the tree it will 
be found to be firm and hard. Near the edge of 
the plank the wood seems softer, and on a newly 
sawn plank wetter than that in the centre 
Wood from near the centre of a tree is known 
as H&art Wood, and that from the outer part 
Sap Wood. The harder, drier heart wood is 
more suitable for building and carpentry, the 
sap wood is generally rejected. 

4. Knots are often seen in planks. If one is 
Gxarriined it will be noticed that the grain in the 
plank is broken by the knot, Ordinaiy wood 
fibres in the tree lun perpendicularly up the 
tuinlc. The knot is really a cross-section of a 
branch which grew out from the trunk at that 
point Therefore it should be expected that the 
fibres in the knot would be at an angle to the 
mam tiee fibies. The tiee itself continued to 
glow alter the side branch began to grow, and 
the beginnings of the branch were sui rounded 
by veitical tree fibies. It is possible to trace 



PLANT LIFE 


773 


back to the beginning of a knot. No knot could 
start from the centre of a tree. Would a knot 
still exist if the branch were broken off early in 


its life liistoiy^ In such a case would the knot 
be cairicd to I lie cxticmc outer edge of the 
trec^ Fet the children discuss these questions. 


LEAVES 


Before proceeding further with the study of 
the growth of stems and the unfolding of buds 
it is necessary to pay some attention to the form, 
nature, and work of foliage leaves. 

The important work that leaves render tlie 
plant has already been discussed with the 
expciiments on germination, Without any such 
study it would be clear that leaves must render 
a very important service to the plant. Growth 
occurs only when a plant is furnished with 
leaves. Active growth appears to be dependent 
on the presence of the leaves. In autumn the 
leaves fall from most trees and giowth ceases 
until the leaves reappear. 

Shape of Leaves 

The examination of an individual leaf fiom a 
tree or bush will reveal the fact that a leal 
is — 

1. Flat in shape with dimensions of length and 
breadth very much in excess of the thickiies,s 
(in this connection realize how destructive frost 
would be to such a thin and delicate substance 
containing considerable water) : the flat part is 
known as the blade. 

2. Connected to the twig or branch by means 
of a thickened narrow stem or stalk 

3. Furnished witli veins whicli appear to be 
continuations and branches from the stalk , these 
can be seen by holding a leaf up to the light 

4. Provided in some instances with two little 
leaves at the bottom of the stalk wheie it joins 
tiie stem. 

Detailed observations on the shapes and sizes 
of Jeaves .sJmnld uow be made by the chiJdren. 
Leaves of all kinds should be brought by or 
obtained for the children, 

Pi css some of the leaves. Let the children 
then trace round the outlines of the leaves In a 
drawing book with a pencil. These outlines 
should then be compaied with the shapes of 
tlic leaves and any necessary corrections made 
The name of tlie tree m plant on wiiich each 


leaf grew should then be put uiideraeath the 
outline. It may be found that more skilful 
cliildren can finish 
the outlines in In- 
dian ink, making 
the outline to cor- 
respond in thickness 
with the texture of 
the leaf. The addi- 
tion of the main 
veins and the stalk, 
and stipules if any, 
will complete the 
work. Here let a 
word of warning be 
given. Veins de- 
velop in cacli leaf 
according to a re- 
gular habit. It IS 
necessaiy toseelhat 
the children look 
carefully and draw 
vvliat they see. 

Simple and Com- 
pound. Leave s. 

Wheie a leaf grows 
all in one piece it 
is called a Simple 
Leaf. Examples of 
.simple leaves arc to be found on the ivy, apple, 
pear, plum, laurel, and lettuce. Leaves which, 
like tliose of tlie horse cliestiuit for cxami>le, 
arc formed of a number of leaflets aie known as 
Compound Leaves. Some compound leaves aic 
made up of a number of leaflets gi owing from a 
common middle stem, c.g the rose. Other ex- 
amples of compound leaves aie found in the 
clover, the pea, and the sycamore. Examination 
of the blackberry plant will reveal the fact that 
.simple and rompoiind leaves are present on the 
same plant 

Skeleton Leaves. .As leaves decay the tissue 
between the veins ])eiishcs fust, It is, therefoie, 
often possible, in the woods, to find leaves with 
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only the system of veins persisting. These are 
very useful for the purpose of demonstrating the 
methods of veining in various kinds of leaves. 

Skeleton leaves can be obtained also in one 
or two other ways — 

I, In autumn gather a number of leaves and 
place them in saucer.s. A good idea is to place 
one kind of leaf in each saucer. Add rain water 
and stand the saucers on a shelf in the open air. 



At intervals of a week brush the leaves with a 
paste brush or cheap tooth brush. Gradually 
the whole of the connecting tissue will decay. 
Then remove the slceletoii leaves from tlie water 
Slowly and carefully dry them and press between 
blotting paper. 

2. The process can be quickened by soaking 
in — 

{<i) a dilute solution of sodium hydiate or 
washing soda ; 

(b) a dilute solution of bleaching powder or 
hydrogen peroxide; or 

(c) a soap solution made from patented wash- 
ing powders containing bleachers, 

The leaves should be thoroughly washed in 


several changes of water before they are dried 
and piesssed, otheiwise decay will continue. 

Veining 

It is baldly necessary to burden children in 
the Junior School with the various technical 
names given to the types of veining. The dis- 
tinctions between net veining and parallel 
veining only need be made. Notice that parallel 



veining is generally found in monocotyledons 
such as the grasses. There are some exceptions 
however. 

Records of Work. Charts and records of leaves 
studied should be made, the following headings 
should he written in the Nature notebooks, 
and a number of leaves should be examined. 

1, Name of leaf. 

2, Kind of leaf — simple or compound. 

3, Shape of tip of leaf — pointed, round, or 
other shape 

4, Nature of edge of leaf — here indicate 
whether plain 01 toothed, smooth or hairy, 

5, Nature of stipules — if none, are there any 
signs of such? 
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0. Kind of veining — ^net or paiallel. 

Colour and texture of under surface. 

(lugs. 39-45 were drawn by a Junior boy, first 
in pencil, then in Indian ink.) 

In making a selection of leaves the teacher 



must be careful to include each type. The 
following list of leaves may be found useful for 
reference — 

Laurel, lime, oak, lettuce, clover, I'osc, sweet 
pea, strawberry, blackberry, Iioise cliestniit, 
lupin, ivy, sycamore, grasses, wild arum, onion, 
dandelion, coppci beech, sedge 

Arrangement oj Leaves on the Stem 

Observations on trees, shrubs, and plants will 
show tliat there ai e several types of leaf arrange- 
ment. These should be studied with special 
reference to the Jiabit of each plant. Tlie 
necessity for allowing as many leaves as possible 
to be in the path of direct sunlight can be seen 
wlien the wa}' in whicJi plant food is manufac- 
tured within the leaf is studied. 

Ilcforc talking about the various forms of 
leaf arrangement it is neccssiiry for the tcacliei 


to undcisland the meaning of two terms used, 
A node is the point at which a leaf grows from 
the stem (Latin nodus, a knot). The length of 
stem between two nodes is termed the inlernode. 

Opposite Leaves. When iieo leaves grow out 
from the same node, one on each side of the stem, 
then the leaves arc said to be opposite. This 
arrangement is seen in the deadncttle, sunflower, 
ash, and horse cliesLiuit. Examine any of these 
carefully and observe a curious thing. Tlic next 
pair of leaves do not come out exactly above the 
pair lielow but at right angles to them. Thus 



more opporUiuity to receive sunliglit is given to 
all tlie leaves 

Alternate Leaves, Where one leaf grows out 
at cacli node the airaiigeincnt is said to be alter- 
nate. fn the (noad bean the leaves grow out 
exactly on opposite sides Scientists have de- 
vised a .simple way of describing the actual 
arrangement of alternate leaves by using frac- 
tions. Tlie broad bean leaf is desciibed as grow- 
ing in the \ arrangement, tliis means tiiat in 
one passage round the stem two leaves are 
encouutcied If a crayon or pastel mark is. 
traced fiom node to node on various stems the 
aiiangcuient can be easil}' noticed. 

Leaf arrangement fraction 

Number of times the stem is encircled 
Number of leaves passed 

The V airaiigement is seen also m the follow- 
ing glasses, him*, elm. bcecli 
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The ^ arrangement means that in one circling 
of the stem three leaves are passed. This is 
found in young hazel shoots, alder, and aspen. 
Notice that each leaf is arranged at an angle 
of 120° with the one below it, 

In the f arrangement the stem is encircled 



three tunes, and eight leaves arc passed before 
one leaf is actually above another. The daisj^ 
is an example of this type. 

The oak is an example of the { ariangemcnt. 

In some plants it will be found that the 
ariangemcnt docs not hold consistently. Pains 


should be taken to find out what external con- 
ditions cause this diversion. Crowding of plants, 
nearness of buildings, etc., may affect the 
general light supply. 

Leaf Patterns 

The desire that a plant has to see that its 
leaves aie in as much direct light as possible 
can be observed very easily. By looking down 
upon a pot plant in the schoolroom it will be 
seen that the leaves are arranged with as little 



overlapping as possible In order that the light 
may be admitted the plant often develops 
leaves of quite a diffeicnt shape The teacher 
must look out for examples of this Common 
ones that occur are — 

(rt) The arrangement of daisy and dandelion 
leaves on lawns (show children dandelions grow- 
ing in long grass and others on a lawn that is 
cut regularly — the lesson of plant preservation 
is worth noticing), 

[b] The way in which ivy giowing on walls 
forms patterns, Here again see if the ivy Lops 
the wall. Should it do so, examine the leaves 
and compare them with those on the wall, 

(c) The varying length of the leaf stalks of 
diffcrcnL trees. 



PLANT LIPF 


777 


In the horse chestnut the lower stalks arc 
considciably longer. This enables the lower 
leaves to get moic light and air. The keen 
nature observer will find examples every day. 
Ojie most interesting method of woik is to 
compare tJie different liabits of tJie same plant 
when growing in different sui roundings, as was 
indicated with the dandelion plant above. 

Work of Leaves 

It may be said that the leaves perfoiin at 
least three functions— 

1. They manufacture food (photosynthesis). 

2. They give off waste gases (breathing). 

3. They give off water vapour (tianspira- 
tion). 

By a series of experiments these three func- 
tions can be studied. The work is perliaps a 
little difficult for the Junior School. A complete 
outline of the work is given here, for the teacher 
alone can select that which is suitable for his 
01 her own class. 

I. The Work of Food Manufacture. The pro- 
cess IS called photosynthesis, and has already 
been referred to in the section on germination. 
Read over Experiments 33, 34, and 35 again. 
For this process to take place the following foin 
things are necessary — 

(а) Light — see Experiment 33 • Germination. 

(б) Chlorophyll — see Experiment 34 Ger- 
mination. 

(c) Carbon dioxide — sec Experiment 35: Ger- 
mination. 

(rf) Watei — plant life cannot exist without 
water. This can be shown in many ways, c.g. 
the drooping of flowers and the death of a plant 
when denied water. 

Duiiiig the piocess of photosynthesis oxygen 
is given off by a plant. This can be shown as 
follows. 

Obtain some weed from a pond, 01 get a small 
bunch of watercress. Tic a weight on to the 
plants so that they will sink. Place a glass funnel 
over the plants 111 a beaker of water. Fill the 
beaker almost to the bum with river or pond 
water. Place a test-tube full of water over the 
end of the fiuinel and stand the whole apparatus 
in the sunshine, 

(Note that the tcaclici may find an easier 


way to fit up the apparatus by placing an empty 
test-tube on the funnel and then tilting the two 
right under water. Let the air escape from the 
tube and water will fill it. Then luise up the 
tube and funnel vertically. Tliis method can 
he adopted only if the weed is sunk in a large 
bowl ) 

Bubbles of gas will rise from the cress and 
collect in the tcsHubc, If the gas is tested it 
will be found to ignite a glowing wooden .splinter. 
Tins shows it to be oxygen. 

If the expciimciit is performed with watei 
whicli was first boiled and then cooled it will 



Experiment to Show that Leaves give off Oxygen 
when Groiaing in Sunlight 

be found that no gas is given ofi. This is because 
all the caihoii dioxide which was originally 
dissolved in the water has been driven off m 
the process of boiling. No gas is given off in 
darkness citlici. 

2. The Work of Urcathing. In the last section 
it was shown that a leaf gave off oxvgen us a part 
of the process of food manufacture. Another 
interesting function of the leaf gives the opposite 
effect. Men and animals breathe in air which 
contains oxygen, the life-giving gas The oxygen 
joins with carbon in the body and gives energy. 
Carbon dioxide, a gas made by the union of 
carbon and oxj'gon, is breathed out (A method 
of testing for this gas is given lu Ex])erimcnt ii 
in the Gcrinination .section.) It is dilficiilt to 
prove that plants m a similai way breathe out 
caibon dioxide because the oxygen given out 
during the piocess of photosynthesis lude-^ tlic 
other process. It, nevertheless, does take place 
The. siniilaiily of (his life jnoeess witli that o( 
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men and animals should be noticed. (See Ex- 
periment II : Germination ) 

3. TraiiS'pimtion. That a leaf gives off water 
in sunlight can easily be seen by the following 
experiment. 

Bore a hole in a cork either end of which will 
fit into a medicine bottle. Into the hole fix a 
tree twig with leaves on it. Pour wax round the 
hole to stop up any crevices. Fill a medicine 
bottle with water, and put the waxed cork half 
way in. Using another medicine bottle, which 
is perfectly dry, push the twig into it and bring 
the bottle down on to the cork Fix the bottles 
securely upright, Moisture forms in the upper 
bottle and could only have been given off by the 
twig. 

Water vapour is being continually given off 
from the leaves and in some smaller measure 
from the stems of plants, It passes through 
small mouth-like openings called stotiiata^ These 
stomata have automatically controlled mouths, 
so that the amount of water vapour that is 
released varies according to the conditions of 
heat and light in which the plant is placed. 

When water evaporates, heat is needed to 
convert the water into vapour. Exactly in the 
same manner heat is required when any liquid 
is changed to a vapour, A spot of petrol, alco- 
hol, or ether soon evaporates when placed on the 
palm of the hand. There is a sensation of cold- 
ness. This is because heat is taken from the 
hand in order to change the liquid to vapour. 
Now when water is given off, as water vapour, 
from a plant then heat is taken from the plant. 
This is valuable as it Iceeps the plant cool in hot 
weather and prevents the plant from destruction 
by tbe heat of the sun. 

In addition, the tianspiration of water va- 
pour encourages the flo^v of sap from the roots 
upward through the plant. The pressure of this 
upward flow has a great deal to do with the 
rigidity of the stem in fleshy stems. 


Leaves as Food 

Many leaves are used as food by both man 
and animals, Glass, clover, sainfoin, and 
similar crops provide the staple food of horses, 
cattle, and sheep. Dried, these crops yield liay. 
Stacked in huge towers, called silos, the gieen 
fodder is used in winter. 

The cabbage family is one of the most populai 
of those yielding human food. Among the 
varieties aie — 

Spying and Autinnn Cabbages. The seed for 
spring cabbage is sown the first week in August, 
and that for autumn in March. 

Brussels Sprouts. Here buds made of numer- 
ous interlapping leaves form in the nodes of the 
larger Leaves These spronis, as they arc called, 
are picked whilst fiim and are boiled. 

Savoy Cabbages have wrinkled leaves and fouu 
a solid heart very much in the same way as 
ordinary cabbages. They are best for food after 
they have experienced frosts. 

The Kales are found m several varieties. In 
some the leaves are curled, in others, the edges 
are crinkled, whilst some kales have purpleleaves. 

Lettuces are grown for their leaves, which are 
used in salads The cabbage lettuce is in shape 
something like a cabbage, but is smaller, and 
the leaves aie a lighter colour, The cos lettuce 
grows taller, and is almost pyiamidical m shape. 
(Illustrate buds, and should he grown on school 
plot ) 

Mustard and Cress, two quickly growing crops, 
provide leaves for salads or for seiviiig between 
slices of bread and butlei. (Grow in boxes.) 

Endive is anothci salad plant. 

Spinach. The leaves of this plant arc boiled 
before they are eaten , they are a pai ticularly 
valuable food, as they contain iron. 

It may he pointed out that leaves worlt only 
in sunlight, and it is the energy of the sun's 
rays that makes possible the manufacture of 
food by the leaves 


BUDS 

These may be defined as shoots in the egg winter months, when the actual growing season 
stage. Each bud, given favourable conditions, is over, and consequently there is less to observe 
will grow into a shoot. The teacher will do well in the garden, 

to spend some lessons on the study of buds, i. Examination of n Brussels Sprout. From 
A great deal of the work can be done during the October to, say, February it is quite easy to get 
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brussels sprouts. One sprout should be pio- somewhat rcbcmhle a horse’s hoof, and the 
vided for each child, and, if possible, the tcachei markings almost resemble nails, 
should get a complete plant. Fourth Fxerchc, Hake drawings to show the 

Notice — comparative sizes of buds and the differences in 

(rt) Wliere the sprouts develop — ^in the axils their shapes, 
of the leaves. The beech bud is long, painted, and large, 

(6) How the leaves of the sprout are arranged whilst the oak hnd is fairly large but is ovate in 
— remove carefully — ^notice the way they aic shape. 

packed, how they arc wiinkled, and how Fifth Exercise, Examine the outer scales of 
arranged. the buds caiefully, Aie they inacle of a harder 

(c) How the shape and colour of the leaves textuie than an ordinary leaf? Is there any 
change toward the centre. giun on the hud? A talk on the value of 

{d) That the section of the bud down the watei -proofing substance can be given here 
middle shows the complete stem with growing with piofit. 

tip waiting to grow out. Sixth Exercise. Dissect various buds in turn, 

(Here it should be explained that bnisscls Take off the Icavc.s one by one, notice their 
sprouts would unfold in spiing. Gardeners pick iiiiaiigciueiiL and the total number in each The 
them before they do this as the tight little buds oak, sycamoie, and horse chestnut are three 
make a pleasant dish.) good buds to dissect, Whilst the sycamoic has 

Cut through a well hearted cabbage and a co.s only seven pairs of scale leaves, the oak has 
lettuce and show the same formations. twenty, A pine bud has more than a hundred. 

Now procure some twigs from well-known Seventh Exercise Dissect the buds, noting 
trees such as the Beech, Horse Chestnut, Oak, how the leaves are wrapped together. Here are 
and Lilac. Place these in jars of water. some types. 

Some of these twigs will be used for Nature Rolled up like a piece of paper— plum, 
lessons and in the process of examination may Two halves rolled inward — apple (uppei sur- 
bc injured. Others, however, should, be kept faces on mucr) . plauc (mner surfaces on upper), 
in water and drawings should be made to show Plaited (fanlike) — 

the growth of the bud as it unfolds A warm sycamore, 
schoolroom will cause many buds to open earlier Folded — elm, 

indoors than in the open. Unfolded — chestnut, 

2 . Types of Bud. Buds at the end of a twig The examination of 
are called Terminal Buds, those growing in the the nature of the leaves 
axils of leaves are known as Axillary Buds. within a bud and a de- 

First Exercise. Examine twigs and notice the termination as to then 
kind of teiminal bud. Examine the axillary type should be left to 
buds. If the leaves have fallen their positions the Sonioi School, 
can be seen from the scars left behind. 

Second Exercise. Compaic the positions of 
the axillary buds with the woik done on leaf 

arrangement, and see whcthei the bud and leaf Great interest is al- 
arrangement agree, vvay.s taken in the <le- 

Third Exercise. Hake diawings of leaf scars velopmeiit of leaves 
of different trees. It is not necessary in the and flowers from liya- 
Junior School to explain llie reason for some of cinths and daffodils, 
the markings, but after detailed examination of The tcaclici should give 
leaf scars the children should be able to recognize one or two lessons on 
various twigs from these the iiaUire of a imlb 

The hoise chestnut, elm, and maple have vciy This ran well follow 
distinct markings. The horse chestnut scars those giv'cn on buds .Seition of I ulip hull) 
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I, Cut an onion down tlie middle. Examine 
the section carefully Make a drawing of it. 
Observe — 

{a) outside scale leaves, 

(6) bases of last years leaves, 

(c) young foliage leaves, 

(d) the thick base which is really a short, 
swollen stem. 

2 Cut a tulip bulb and a daffodil bulb down 
the middle. Make observations as in (i). Here 
notice the distinct parts of the flower Careful 
examination will also show in the axils of the 
leaves the buds which will foim next year’s 
bulbs. 

Cor7ns 

If a crocus corrn is cut down a difference will 
be seen between its construction and that of 



Crocus Corm 

Fig. 48 


the bulb of a daffodil, liyacinth, or onion. The 
corm of the crocus is really a short, thick. 


underground stem which is globular in form. 
Carefully dissect a crocus corm. 

1. Notice the outsrde scale leaves. 

2. Cut the central solid piece in two and 
notice the veinings 

3. Show that the swollen stem contains starch 
(iodtne test). 

4 Find if there are any other buds or traces 
of buds other than the mam ones. 

Now examine a sectron of the upper bud. 
Try to find the flower bud or buds — dissect one 
of these and see that all parts of a perfect flower 
are present. 

A growrng crocus should be observed, and its 
development watched. Watch for the following 
changes ; {i) the formation of a new corm on top 
of the old and at the base of the flowering shoot ; 
(2) the gradual withering of the old conn {the 
new corms develop from thickenings of the stem 
of axillary buds) ; (3) the swelling of the new 
corms fiom food supplied by the leaves (hence 
the folly of cutting off the leaves of conns 01 
bulbs as soon as they have flowered) , (4) the 
method adopted for burying the corms deeper — 
if a new coim forms on top of the old the new 
ones would eventually be too far out of the 
ground, but Nature provides a correcLive: in 
the corm a root strikes down into the ground, 
uiichors itself, and then contracts, pulling down 
the conn ; contractile roots are found in other 
Nants as, for example, in the wild bluebell and 
the dandelion. 


THE FLOWERS 


It has been said that the chief function of a 
plant is to produce seeds so that the life of the 
species may continue. In most plants the flower 
is the crowning glory that makes this process 
possible. The way in which the flower has 
developed through stages of evolution is not 
one which it is necessary to teach in the Junior 
School, It is, however, essential that young 
children should be able to recognize the chief 
parts of flowers and to uiideistancl the work 
and function of each of these. The study of 
flowers should occupy the spring and summer 
months of the school year. Germination experi- 
ments and examination of buds and leaves will 
occupy the autumn and winter sessions Fruits 


and the methods of seed dispeisal will also be 
studied in the autumn. 

Examination of a Simple Flower 

In order that cliildi'en shall become familiar 
with the various parts of a flower the fiist lessons 
should deal with the dissection and examination 
of simple flowers. 

The WaUfloi&ey is an easy flower to proem c in 
.spring Proceed in the examination as follows — 

1. Notice the coloured part of the flowci — 
describe this — the four colouied leaves that form 
this part are known as Petals. 

2. Observe the arrangement in tlie foim of a 
cross 
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3, Turn the flower upside down and notice 
tliat there are 4 purplish green leaves forming a 
cup- These leaves are called Sepals. 

4, Strip off the sepals one by one Notice the 
swellings on two. Caiefully find out what is 
enclosed within the swelling on the inner side 
A diop of sweet juice or nectar may be found 
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I'lG. 49 

A Plant Breeihng and Research Slatton 
The plants are covered with gauze to prevent cross fertilization of the flowers 

Get the children to try to taste tins. The point which will become Seeds, (There may not always 
of a matchstick can be used to extract the juice, be developed seeds, howevei . in the ovary ) 

Just dip the point in. 8 Round the cential pistil aie 6 eiect struc- 

5 Smell the petals, notice the sweet scent, tures, each made up of a narrow thread, the 
Remove the petals gently The four petals yi/nniefll, with a yellow body on to]>. This is called 
constitute the corolla or crown of the flowci an anther. The filament and anther together 
Children may be asked to suggest why this make up one <^ta>nen 

name is given. 9. Diaw a luugh cliagr.un showing all the 

6. In tile centre of the flower is an upright mam parts of the wallflower blossom and add 
pillar. Its top is notched and sticky. Below this the names, 

is a narrow stem and below a swollen part The HuUcrcnp I*oi the next lesson piocnie 


Notice caiefully these tluee defined parts. The 
whole pillar is known as tlic pistil. Tliis is made 
up of three parts — the sfigum at the top, the 
ovary at the bottom, and connecting these the 
style. 

7. Open the ovaiy with an old pen nib, pen 
knife, or pin Notice the small round granules 
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buttercups and examine these, endeavoiiiing to 
find the various parts discovered in the wall- 
flower. 

Notice in the buttercup — 

1. Tlieie are 5 petals {describe shape and 
colour). 

2. Thcie arc 5 sepals (each is distinct). 

3. There are a large number of stamens. Each 
stanien is made up of a iilamcnt and antliui. 
Pollen dust is found on each anther. The 
stamens grow from bdoief the pistil (compaie 
wallflower stamens). 

4. The pistil is made up of a number of little 
green bodies — carpels. Find the three parts to 
each. 

Make a drawing of a buttercup and show the 
various parts. 

Other floweis that may be examined are — 
The Wild Rose This has 5 sepals joined at 
the base. There aie 5 petals and many stamens 
{cf. buttercup). The rose has numerous carpels 
each containing a seed, all grow inside the 
swollen part found below the sepals. 

The Foxglove, Sepals — ^not distinct leaves — 
note number of points (5). 

Petals — ^none distinct — corolla in one piece — 
describe mouth and note way in which lower lip 
protrudes. 

Stamens — 'remove corolla : stamens grown on 
inside and there are fmir ; observe position of 
anthers in a bunch and the length of the fila- 
ments. 

Pistil — observe shape of stigma and its sticki- 
ness, the style is thread-like ; the ovary has two 
divisions. 

Flomr Families 

Flowers of like constructions are placed in 
families. The teacher should piocure flowers of 
each kind to compare and contiast. 

Wallflower Family Four petals arianged in 
the form of a cross — lienee the name crucifeiae 
(cross bearers). Over 1,500 members aie known 
in this family. Here are some of the more 
common ones — candytuft, shcpheid’s purse, 
charlock (a yellow weed often seen in wheat 
fields), Uiinip, mustard. 

Rose Family Blackbeiry, raspberry, straw- 
berry (many carpels), apricot, plum, cherry 


(one carpel), hawthorn (2 carpels), apple, pear 
(5 carpels). 

Buttercup Family, Marsh marigold, anemone, 
and monkshood. 

Foxglove Family, Musk, antirrhinum (or snap 
dragon), calceolaria 

Families which are ralhei more difficult to 
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Fig. 50 
Sweet Peas 

{Children should examine flowers and. mi ice 
how the weight of the bee causes the ''heel" io 
open and expose stamens and pishl ) 

examine are the Pea Family and the Flelllc 
Famih’, 

Uses of Ihe Parts of a Flower 

Having taught the children the way to recog- 
nize the various parts of a flower, the next stage 
IS to teach the use of each of these pai ts. From 
observation of flowers it will be found that, aftei 
the petals and sepals have withered and the 
stamens have perished, a box oi seed-case of some 
kind is left containing seeds. Thus it is clear 
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that the flower produces seed. How is the seed order to do this return to the examination of a 

formed within the flower so that it will grow^ flower such as tlie wallflower or buttercup. 

Refer tlie cliildien to the work of examining the Work of the Calyx. This is made up of sepals, 
ovary. Here the baby seeds were seen. Now Show buds of various flowers. It is clear that in 

if possible let the children examine the flowcis these the sepals foun a protection for the deli- 
on a vegetable mariow plant (or a cucumber), catc parts of the flower within (here note that 

Notice that there are two kinds of flowers. One calyx comes from a Cricek word meaning cup'). 

kind has no stamens whilst the other has no When the flower opens the remainder of the 



Fig. 51 

Section Diagrams of the Two Types 0/ Primrose Flower 


carpels. vShow that the fiuits form on the flowers flower is sealed as it were upon or within the 
which have no stamens. Watch insects at work sepals 

and show how they go from one kind of flower to Work of the Corolla. Again draw the attention 
another. It can be proved by various expeii- of the children to the colour of the petals and 
ments that pollen from a stamen must be trails- to tlie scent of many flowers Do not foi the 
ferred to the stigma for feitile seeds to be moment tiy to deduce the reasons why colour 
formed. These are too difficult for Junior and scent aie present in the flower Return to 
children, It will thus be necessary for tbe tins later, 

teacher to give a simple description of the The Stamens Remove the stamens of a fully 
methods of feitilizing the seeds and of the woik developed flower and shake them over some 
contributed by vaiioiis parts of the flowei. In white paper. Tbe yellow dust which falls out 
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is known as pollen. Show flowers in various 
stages of development and explain how the 
anthers burst and reveal their golden pollen 
The Pislil. Examine the pistil again and notice 
its three parts. Open the ovary and show the 
ovules inside. Now explain to the children that 
an ovule does not become a seed capable of 
growing until some pollen from another flower 
of the same kind has reached it Show that in 
many cases the stigma is sticky and that for this 
reason pollen will adhere to it quite easily. The 
pollen grain on the stigma swells up and de- 
velops a fine poUen-tube which glows through 
the st3de into the ovary. A little of the living 
substance of the poUen unites with the ovules 
and growth of the ovule can begin : life has been 
given to it. 

This simple desciiption of the need for pollen 
before the seed can become a source of life will 
give the children an idea of the importance of 
a flowei's providing means by which the pollen 
can reach the stigma. Now the uses of colour 
and scent in the flower can be discussed. What 
different mctliods could be adopted to scatter 
pollen so that it reached stigmas of the same 
kind of flower? The wind may scatter some. 
The most common method adopted in Nature is 
that by which insects enter a flower, brush some 
of the pollen off on to their coats, and in visiting 
another flower leave some on the stigma as they 
pass. 

The insects must have some attraction to 
visit a flower, otherwise they would not do so 
Hence flowers which desire the services of insects 
contain nectar. In order that its nectar shall 
be taken only by insects who render the service 
of transferring pollen, the flower adopts various 
means to stop intruders. Scent of floweis and 
blight-coloured coioUas are other means of 
attraction. 

A study of the insects visiting various flowers 
will reveal that they may be divided into four 
classes — (i) flies, (2} beetles, (3) wasps and 
bees, (4) moths and butterflies. Flies and beetles 
have tongues not much longer than j\-, in They 
are, therefore, able to obtain honey only from 
a shallow flower or from surface honoy-sacs, 
Observations on the flowers of the ivy, stone crop, 
and the wild parsley will leveal interesting 
details of this type of insect fertilization. 


Larger beetles and flies can get the honey 
from buttercups, some of the rose family, and 
other flowers 

In such plants as gooseberries and currants the 
honey is still deeper down within the flower. 
The insects who desire this honey must possess 
tongues almost J in. long. 

The honey-bee, whose habits will be discussed 
later, visits numerous flowers where the honey can 
be reached only by a tongue at least ^ in. long. 

The largest bees, such as the bumble-bee, have 
longer tongues than the honey-bee. Observation 
will show that these bees visit the antinhinums 
and the clovers. In. this connection it is inter- 
esting to examine a clover head with its numer- 
ous florets Tliose which have been fertilized 
hang down and .soon wither, leaving those which 
are unfertilized fiesh and erect to attract the bees. 

Examination of some flowers such as the Red 
Robin will show that the flower tube has been 
bitten through in some cases. This may be 
due to the ravages of bumble-bees, whose tongues 
arc not long enough to reach the honey. They 
resort to this example of insect burglary, steal- 
ing the Jioney without repaying tlie plant by 
fertilizing its stigma. Moths and butterflies have 
longer tongues than bees, and it is very inter- 
esting to see which flowers are visited by these 
insects. The Hawk Moth can often be seen on 
honeysuckle. 

Moths generally pollinate white 01 pale- 
coloured flowers. These flowers possess a sweet 
scent. The Tobacco plant with its white, deli- 
cately scented deep bell-likc flower is a good 
example. By means of a flashlamp interesting 
insect visitors can be observed around the 
evening primrose and similar flowers on a fine 
summer night. 

Flower Colours 

It IS a most interesting exercise to find 
wliat flowei-culour predoniiiiates during certain 
moiilhs of the year. The following method is 
suggested. ICcep a flower diary. Note the name 
of the flowei, its colour, and the kind of insects 
visiting it as each is observed on a chart. At 
the end of the year go over the chait and see 
whether any generalizations can be made. Is 
it true, for example, to say that yellow is the 
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prcdorniiiating colour in spring? Do bees 
favour violet and blue flowers? Aic the yellow 
flowers visited by smaller and less highly formed 
insects than, say, the bees? What insects arc 
attracted to wliite flowers? Can wliite floweis 
be divided into two classes — the simple white 
flower of daylight such as the cow parsley and 
the more elaborate sweet smelling flower of 
evening? Do butterflies prefer certain flowers? 
Watch a biiddleia plant for instance. Which 
butterflies prefer to seek honey from the purple 
flowers found there? Here is a wide field for 
observation, and whilst no haid and fast rules 
can be laid down yet many preferences can be 
discovered. 

Wind Pollination 

Some plants and most of the English forest 
trees bear types of flowers which have neither 
scent, prominent colours, nor honey. In such 
cases the question may rightly be asked, How 
is the seed fertilized ? 

To answer this question the teacher might 
well give a lesson in the spring or early summer 
on catkins. 

A Catkin is really made up of a loose cluster 
of flowers resembling a cat's tail. These catkins 
are found on certain trees in early spring. Ob- 
servation of the catkins from various trees will 
show that — 

1. There are two kinds of catkins, (a) male, 
(6) female. 

2. The male catkin is longer than the female, 
and is made up of little flowers which have 
stamens but no pistils; pollen is made and is 
found on the bursting anthers. 

3. Sometimes the female flowers are cone 
shaped; there is always a well developed pistil 
in each flower. 

4. Pollen is carried by the wind from the male 
catkins and is deposited on the female stigmas ; 
a considerable amount of pollen must be made 
as much will be wasted. 

Observations to be Made on Individual Trees — 

Willow. Flowers toward tlie end of March; 
male catkins broad and yellow, female catkins 
long and silvery, and not found on the same 
tree as male catkins ; branches of willow arc used 
on Palm Sunday. 

I5-(E,36C,j) 
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Poplar. Male and female flowers on different 
trees. 

Hazel. Tlie favourite nut tree; long male 
catkins; female flowers like buds; stigma 
coloured red. 

Oak. Note only flowers alter considerable 
number of years (more than 40) ; female flowers 
above male, notice device for catching pollen. 

Beeck and Alder also have catkins. 

The flowers of grasses are also pollinated by 
the wind. Glasses should be examined just 
before Jiay-inaking time to find what the tiny 
flowers look like. The pollen will brush off quite 
easily. The art of liay-making consists in cutting 
the grasses after the seeds have formed but 
before they arc so ripe that they will fall from, 
the cars in the process of harvesting. 

The Daisy Family 

Before leaving the question of flowers it is 
well for the children to study one of the flowers 
of the daisy family. Give each child a daisy. 
Present as a problem to be solved the task of 
finding the different parts of the flower. 

The Calyx will be easily found and the white 
petals will be called the corolla. Difficulty will 
occur with what to call the yellow central part. 

Tell the children to pull the head to pieces 
carefully and separate the yellow from the white. 
It will be seen after careful examination that — 

1. The head of the daisy has a number of 
flowers of two kinds. 

2. The white straps round the edge form the 
corollas of the ray flowers — each has a pistil. 

3. The yellow flowers are like little tubes, and 
each is made up of five joined petals (notice the 
points) ; stamens and pistil arc present. 

The daisy can be pollinated by insects, or the 
younger florets in the centre, by exposing pollen 
first, may fertilize the older florets which show 
the stigmas only. 

Advantages in this type of flower are seen in 
that — 

1. The grouping of small floiets together 
attracts insects better than would each floiet 
growing singly. 

2. Fertilization is doubly ensured. 

3. Insects are attracted by a larger store ol 
honey. 
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Fig. 52 

" Sonthcoie Beauty” Asters 
Compare this flower with the common daisy. 
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FRUITS 


After seeds are fertilized they begin to develop 
in size. Other parts of the flower grow at the 
same time. These parts together with the seeds 
they contain constitute the frmt, 

Some instruction on the various types of fruit 
should be given in the Junior School, but there 


scatters (he seeds : the wallflower and shepherd’s 
purse, where there is a double splitting each side 
of tlie central seed container, the pepper-box 
like case of the poppy , the three-fold case of 
the violet, and the tiaiisversely opening pimpernel 
case ; watch also the formation of the seed cases 



Fig. 54 

Sectional Diagrams of Apple and Orange Fmiis 



is no need to go into the more complicated 
questions as to the foimation of fruit from one 
or more carpels. Early fruit contains at least 
one seed winch has been fertilized, and therefore 
IS a plant in embryo. 

The chief types of fruit are — 

1. Those with a dry fruit coat which splits 
when the seed is ripe, so that the seed is 
scattered. 

2 . Those with a dry fruit coat which opens 
only when the seed germinates. 

3. Those with a fleshy coat. 

Examples of each of these should lie obtained 
and examined — 

I. Those in which the split ting of the fruit coal 


of the marsh marigold, columbine, and lark- 
spur; allow peas and beans to ripen fully, and 
watch how the pods open , compare the antir- 
rhinum pods with those of the poppy. 

2. Those in which the seed coat remains intact 
till germination : nuts are examples of tins type ; 
notice the fruit of the buttercup — each little 
fruit is called an achene ; pick the head of a 
ripened dandelion flower and pull out each 
separate fruit — each is a type of achene. 

The common berries — ^the strawbeny, rasp- 
berry, and blackberry family are interesting, 
Here each achene is surrounded by soft, succu- 
lent pulp. The difference between the i asp- 
berry and blackberry with their little Icnob-like 
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structures and the stLawberry mtli its fleshy two parts and separate, The seed case does not 
centre should be noted. Each achene in the first separate generally, however, until geimination 
two is surrounded by pulp. In the strawbeiry takes place. Here may be classed the flying 
the achenes are all fixed in the one fleshy centre, seeds of the sycamore 



By eourlfSy of STtssrs Suftoii & Sons 

Fig. 56 
Garden Peas 

This fjhoiogyaph tllnslrales very clearly the arrangeiiieni oj ilie pods, the shape of the tendrils, 

aud remains of thejlowcis 

Here it is easy to sec wliy blackberries and rasp- 3, Fleshy Fruils. Apart fr-om the achencs 
berries must be picked before the achencs arc found embedded in succulent pulp a number of 
too hard. fruits are surrounded by a fleshy substance, 

Anothet iuterestmg gronfy of fruits originate in Berries — Here one or more seeds are found 
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inside a soft substance : c.r. Hic ciiruint, {goose- 
berry, grape, orange, lemon, and tomato. The 
cucumber and marrow may also be placed in 
this class. 

Drupes arc llcshy fruits containing a stoue. 
Inside the "stone" is the real seed. In a berry 
the real seed is enclosed in the soft flesh. Most 
drupes contain one "stone.” Familiar examples 
arc the plum, damson, and chcriy. The walnut 
may be considered to bo a drupe, the fleshy part 
consisting of the green covering which is re- 
moved before the nut is discovered. Those who 
have pickled walnuts will be familiar with the 
green coat and the brown stain which it leaves 
on the fingers. 

The date is really a berry Tiie flowers of the 
banana arc rarely fertilized, otherwise tlie 
banana of commerce would contain seeds and 
might be included m the berry class 

Pomes are fleshy fimts intermediary between 
the drupe and the berry. Without going into 
details it can be seen that the pips of apples and 
peais are the seeds. These are contained within 
a core and .surrounding this is a fleshy pai t which 
IS the edible poitiou. Other examples of jioiuos 
aie the hawthorn, quince, and rowan fruits. 

Dispersal of Seeds 

Nature is vciy prodigal of lier seeds. Most 
plants produce huge numbers of seeds. A 
. simple experiment will show that such seeds 



Frr.. 57 

would be of little use if alknvcd to grow in a 
limited space. Piocure two small flower pots. 
Prepare with "crocks" and soil. In one sow 


two hundicd mustard seeds. In tiie other sow 
two seeds. The results of overcrowding can 
easily be .seen, (iai doners know the folly of 
allowing too many plants to grow in a row, and 
so thin out the seed beds. 

In order to .scatter the .seeds they have pro- 
duced plants and trees adopt various devices. 
In the autumn the children’s attention should 
be drawn to the various methods. 



Fi(, 5. S’ Fro. 59 

Seeds carried by the Wind 

1. Watch the progress of the tinv parachutes 
of the dandelion or coltsfoot fruit. The arrange- 
ment of the thin hairs above and the weighted 
fruit below is almost a perfect one to enable .seeds 
to be carried some distance by the wind. Other 
plants whose fruit is carried in this way are the 
groundsel and thistle. 

2. Ill the last class the fruit had a parachute 
attachment. The seeds of the willow, poplar, 
and willow Iieibs are coated witJi hair. This 
increases their hulk and dccrcase.s their density. 
The wind can easily carry such seeds. 

3. The fruits of the pine are winged. 

4 Tlie ash, elm, and birch have winged fruits. 
The fruit.s of the sycamore and maple are made 
of more than one part each part becomes a 
winged fruit on splitting. The strong winds 
blow such fruit from the trees and carry them, 
with an interesting whirling movement, some 
distance from the parent trees. 

5. The smaller seeds are often carried by 
the wind by reason of their shape and lightness. 
Notice how much farther it is possible to skiin 
a flat stone than a louiided one. Look at the 
shape of the .seeds of parsnip and wallflower. 
Wind scaltei.s the seeds from poppy and .snap- 
dragon heads. 
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Seeds Dispersed by Water 

Seeds of plants and trees growing near flowing 
water are often carried considerable distances. 
It would seem, liowevev, as it Ifature did not 
desire that they should travel too far, for most 
seeds when they have been long in water sink 
to the bottom. 

Animals as Seed Carriers 

Most children will have thrown various seeds 
and seed receptacles at one another, so that 
they stick to the clotlung. Animals, especially 



those with woollen coats such as sheep, rub 
against plants which bear hooked fruits and 
carry off some of them. Examples of such fruits 
ate found in goose grass, cleavers, and geums. 


The burdock has "burrs” The teasel fruit 
heads are similarly formed. 

Then it must be remembered that both birds 
and animals cat certain fruits. In both beriies 
and drupes the seed-cases or the stones protect 
the germ of life, and these pass through tlie 
animals’ bodies quite unharmed. Birds eat the 
succulent portion and discard the stone or seed, 
often wiping their beaks and so ridding them- 
selves of seeds far from the place wliere they 
obtained the fruit. 

Squirrels and other animals who store up a 
quantity of nuts frequently leave some uneaten. 
These, too, may germinate, Ants frequently 
carry gorsc and other oily seeds away: -after 
eating the oily part they discard the remainder, 
which germinates. 

Fruits that Explode 

Seeds are scattered in another way. Some 
seed-cases or fruits burst with explosive force, 
scattering the seeds to some distance. The force 
of explosion may be caused by the extreme 
dryness of the seed-box which causes tension, so 
that at the least touch it bursts. Examples o( 
such are the gorsc (the pop of the explosion can 
be heard) and the broom. Tlie violet seed-box 
snicks the seeds many feet. The same thing can 
be observed with the pansy. Other examples 
can be noticed in the garden among the lupins 
and the' geraniums. 


FURTHER STUDY OF PLANT LIFE 


The progress of giowtli has now been studied 
from the time when the seed germinates, the 
plant is formed, and produces seed which is 
scattered ready for a new life cycle Tlie purpose 
of all the work given in this section has been to 
encourage pupils and teacher alike to study 
Nature at first hand, to observe, to notice, and 
to enjoy the wonderful things to be seen in 
growing plant life. It has not been possible 
within the compass of tins chapter to exhaust 


the subject. The place of colour in Nature, 
the wonder of each of the seasons, the co- 
operation between man, animal, and plant, 
these are among the important subjects which 
might occupy the thought and interest of the 
Nature lover. Keeping their own recoids 
of Nature study excursions, with mounted 
specimens and diawings, will help Juniors to 
develop their liking for this fascinating 
subject. 



BIRD 

T he companionship of birds makes the 
world a much more interesting place in 
which to live, The merry notes of the 
songsters, the twittering of sparrows, and the 
far-away melody of the skylark bring music too 
often unheeded. In a lonely pine forest of 
Switzeiland where bird life hardly exists the 
quiet becomes almost oppressive, but in such 
a place the joy of English biid life is perhaps 
realized more. The movements of birds, too, 
give inteiest and pleasure. Even in towns the 
hurried cheeky flight of the house sparrows is 
very commonly obscived amidst the noise and 
bustle of the street. The starlings with their 
Incessant noise and hustling manners are 
attractive. Visits of chalTuiches, tits, and robins 
to gardens in winter give companionship and 
the pioinise of spiing and nesting Lime. It 
should be the piirj^ose of every teacher of Nature 
Study to foster a love of birds in the pupils, and 
to teach the best methods of studying tlie liabits 
of birds. 

The following quotations are taken from the 
Royal Society for the Protection of Birds pam- 
phlet on Bird and Tree Study — 

The real history of a Bird is its life history Tlie 
deepest interest attaches to eveiy thing that reveals the 
lilUe nllnd which is behind the feathers — SKunoilM 
Tlie love of Birds, wliiili lakes delight in the study 
of them, is a gift which I reg.-ird as on the same hwcl 
with a love of bonks and inusiu and other Ihingi that 
arc exquisite and rare, 'the pU‘asiirc of seeing and 
listening to them t bohevc to be pnrci ,ia<l more Listing 
than any pleasure of ext iltMuent, and in the long run 
liappicr thisn personal .success — ^Viscount (Irky or 
FALLonoN, K a 

Observation 

As in all other branches of Nature study the 
work must be almost entirely observational. It 
is not necessaiy to give information about biicl.s 
so milch as to provide children with the ability 
to observe what they can about liirds, Per such 
work it is fust necessary to aUiunpL to win the 
friendship of the birtls, This can be done by 
providing various comfoits foi the birds. 


LIFE 

Winter 

Few people realize what a struggle birds have 
chiriiig severe frost to obtain a sufficient supply 
of food and water for their needs. Frozen jmiids 
and strcjim.s are useless as drinking places. Ice- 
covered bcrric.s arc not very palatable, and insect 
life and worms are niiobtainable when tlie ground 
is frozen to the depth of some inches The 
gestiiio of friendship can be extended to birds 
in such a season by the provision of dunking 
water, cniinbs, and other table scraps. It should 
also be reinembeied that .saucers of water become 
frozen over, and the supply should be loplen- 
islied at frequent intervals. 

Bird Baths 

One way to attract birds into a garden is to 
provide a bird bath. This is a stone or cement 
bowl, shallow, filled with water, and provided 
with a ledge. The bowl should be jilaccd on a 
pillar at least 2 ft. liigh. Where the garden is 
very private and cats do not prowl, the bird bath 
may be on the ground or on a shorter pedestal. 
Birds, lunvever, feel a greater sense of security 
and soon lose much of their shyness when the 
bird bath is some height from the ground. 
Considciable iilcasure can be gained fiom watch- 
ing the merry antics of the biids, and .seeing how 
they carefully wash tlmlr feathers. 

Bird Tables 

These aie somewhat similar iu construction to 
bird batlis, but they are stocked with food 
instead of watci. The most suitable design, 
however, is one which is provided with a roof 
Thii.s when .snow is on the ground the birds can 
comfortably eat food under shelter A.s the bird 
table docs not have to hold any iKpiicl, it can 
quite easily bii const; ucted of wood, Tlic base 
may well be fashioned like that of a jumping 
stand. Some 40 111, fioin the gioiiiul a platform 
about 15 in. scjiiare may be constructed of T in. 
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deal. The apex of the roof should be about 5 ft 
from the ground. It is wise to put not only biead 
crumbs on the board, but also pieces of loan and 
fat meat cut up into tiny scraps. Thus the meat 
eating birds will be attracted. In this connection 
it may he said that* if a laige piece of fat is 
securely tied to an archway by a short length of 
rope, very soon a number of tits will be seen 
performing gymnastic feats on the meat and 
pecking at it to their hearts’ content. Larger 
birds will sometimes frighten them away, but 
they soon return again. Small birds will also 
be attracted to a portion of a coco-iiut suspended 
in the same way 

Nesting Boxes 

Where trees, bushes, and walls will permit of 
a certain amount of privacy for the birds it is 
often possible to attract some birds to nest in 
special boxes provided for the purpose Tlicse 
nesting boxes can be purchased for a few shillings 
— many interesting designs cost only four shiL 
lings each. Provision is made in some of these 
for a hinged lid. In one kind a little glass panel 
permits obseivations to be made. What a thrill 
of delight is felt when the first pair of buds 
begins to build in one of the nesting boxes pio- 
vided by the pupils, For less than two shillings 
a coco-nut shell, with its fibrous outside covering, 
can be purchased. Small birds like the tits 
often build in such nuts which are sold cut out 
to make an ideal bird home. 

Establishing Friendship 

Confidence can be won in a school garden or 
at home where the birds are treated as friends. 
Many will become so tame during the winter 
that they will hop around the feet and even feed 
from the hand. This gives ideal opportunities 
for observing the colour of the plumage, the 
form and action of the feet, and the methods of 
feeding. It is veiy rarely possible, however, to 
win such complete confidence where cats arc 
kept in the family. Birds and the members of 
the cat family have never been very great 
friends ! Interesting sights can sometimes be 
seen in large cities near buildings where many 
birds nest. Crowds of birds may be seen round 
some one who comes regularly to feed tliem. It 


is as if the buds lecognize a friend. Fearlessly 
they perch on hand, arm, and even hat. This 
IS the spirit of confidence which children must 
endeavour to establish between themselves and 
the birds 

How to Watch Birds 

A telescope is a very valuable asset in a school 
whcic bird life is to be studied. The writer 
remembers many pleasant hours spent studying 



Fig. 61 

School Bird Balk Made by Pupils 

An old wjglazed drainpipe was cemented into the 
base moulds {a sieve and a bov) 

birds on the trees of a near-by orchard through 
a telescope. From a bedroom window it was 
possible to watch many interesting things which 
it would have been impossible to see with the 
naked eye. Many a bird who was thought to be 
a foe to the fruit grower was proved to be his 
very best friend. Binoculars and field glasses 
are also useful, but a higher power of magnifica- 
tion is possible with a good telescope, A teacher 
can often pm chase one cheaply at an auction 
sale, or in a second-hand dealers' shop. Many 
of the firsl-class optical instrument malcers deal. 
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too, in second-hand iustrumonls \(rliiclitliey have 
taken in exchange when purchasers liave needed 
better or more powerful instiuincnts. 

Bird watching is possible, however, witliout 
any aids. Quietly sittings on a gate in a country 
lane, lying in a field on a siinimcr’s day, or even 
lounging on a park seal, one can observe tbeir 
habits and customs. To do this successfully it is 
necessary to cultivate a tranquil habit of mind 
and l)ody, to lie alert, watchful, and still. Such 


gifts bring to the w.itther more than a love of 
Nature, and a true .study of hiid life cultivated in 
such a manner will iievei lead to the mean habits 
of nest dcsLiuction, egg .stealing, and bird 
killing. Tlicre is iioiHiei art nor joy in these. 
Rightly approached, obseivatioii of life gives 
icspcct for life, and a child lightly trained in the 
true spirit will iievei stoop to such mean and 
savage piactices It is for the teacher to hicul- 
cate the right ideals. 


BIRD STRUCTURE 


This section will deal with the structure of a 
bird in a more or less general inanncr. A good 
deal of tlie information given is not intended for 
impartation to Junior cliildren. The teacher, 
however, should have some idea of the structure 
of a bird in order to explain some of the func- 
tions of various parts of its body. 

Skeletons of birds can be exammed in many 
nniseiiins. The skeleton of a fowl can often lx* 
obtained from the kitchen. Some bones at any 
rate can be c.vammcd. 

Modem research tends to show that birds 
developed from the reptiles. It is interesting to 
notice that reptiles arc vertebrates, that is, they 
possess backbones. Their young are hatched 
from eggs, and they arc often covered with 
scales. Birds are vertebrates, lay eggs, and have 
remains of scales upon the legs. The oldest 
known remains of a bird were discovered in 
stones of the Jurassic age in Bavaria. The name 
Archaeopteryx has been given to tins bird, which 
evidently possessed many characteristics of the 
reptile. It had a long lizard-like tail, teeth in 
both jaws, and a simjile kind of wing partly 
developed with three clawed fingers. The babj' 
moorhen has a kind of hooked claw on the wing, 
which it uses to help itself scramble into the 
nest. This may be a relic of the ancient biid 
ancestor. 

It would appear, too, fiom fossil remains that 
there existed at one time a number of winged 
reptiles. The Pterodactyls were one class of 
such reptiles. They varied m size fioni only i ft. 
in tlic spread of their wings to ovei 20 ft. The 
wings, like those of the bat, were attached to the 
body as well as to the fore limbs, Evideiice.s 


of a horny beak were seem in .some of the le- 
mains. The bones were hollow, the skulls 
pointed, and the eyes large. Remains liave been 
discovered not only in paits of Europe but in 
North America. 

There arc many mteiesting iiroblems which 
arise in ronnectioii with the defimtion of what 
birds are. If tlieir alulity to build nests is taken 
as distinctive it innsl be reuiembercd that 
squirrels do this, and all birds do not build nests. 
The Platypus of Australia, a mammal, has 
webbed feet. The bat, which is not a bird, has 
wings and can fly but the Aiislialian Kiwi has 
no real wings. The distinctive mark of a bird 
IS its possession of feathers. A bird may then 
be said to be a warm blooded vertebrate covered 
with feathers. 

The Skeleton 

It may be best in studying the' bony structure 
of a bird to see in what ways iL differs in this 
paiticular fioin man. 

The backbone of a bird is made up of a laige 
number of vertebrae 'Ibese aio fused together 
in the region of the trunk an<l toward the tip 
of the tail. The neck veitebiac arc capable of 
much more movement than any in the spinal 
column of man. The fused vertelirac at the end 
of the tail are known as the /jygo.sly/c, and on 
this the tail feathers aie supported. 

The ribs are attached in pairs to the backbone, 
and each rib has a hooked arrangenumt (uncin- 
ate processes) which overlaps the iib below. 
In front some of the iibs are attached to the 
breast bone (as in man), and theie are also 
floating libs (i.e. nbs attached to the vertebrae 
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of the spine but not to the breast bone), The 
breast bone is relatively large, and attached to 
it is a larger bone known as the keel, The 
muscles necessary for movement of the wings are 
supported by the breastbone and keel. In some 
birds that do not fly, the ostiich, for example, 
the keel is very small or is absent, The shoulder- 
blades are slender. 

The " meny tJmighV' is a V-shaped bone which 
consists of the united collar bones. These keep 
the wings apart. 

The Skull. The shape of the bram case is large 
and round, and indicates that the brain of a 
bird is well developed. The ]aw is prolonged 
into a horny beak which contains nn teeth. 
The head is attached to the neck in a peculiar 
way. A round bone fits into the liist vertebra 
of the neck. Tliis rounded bone is known as a 
condyle. Eeptiles have one, whilst mammals 
have htfo. This arrangement of the head on the 
neck makes it po.ssible for a bird to turn its head 
so that it can move through half a circle on 
each side. 

The Wing Bones. In man the skeleton of the 
arm is made up of — 

(») The humerus, the hone in the upper arm. 
(ft) Tlie radius and ulna, two bones in the 
lower arm. 

(c) The wrist (8 hones), hand (5 bones), and 
fingers (14 bones). 

In the bird there is the humerus in the upper 
wing, the radius and ulna in the lower wing. 
The radius and ulna are in union near their 
ends, and the bones comparable to those of 
wrist and hand arc joined together to make a 
strong support for the quills of the wing. In 
reality it may be said that the fingers in a 
bird consist of a well developed second finger 
and remains of two others. 

The hind limbs are arranged farther from the 
base of the trunk than in man, so that when 
they are used for walking a balance is kept on 
them, a portion of the trunk behind counter- 
posing the head, neck, and remainder of the 
trunk. There is a large bone, the femur, in the 
upper leg, then a bone which is made of the 
union of a large tiJ)ia with a very small fibula. 
Evidences of a knee bone, ■patella, can also be 
seen. 

The lower part of the leg, which is often de- 


scribed as the real leg, and which may not be 
covered with feathens, corresponds to the bones 
of the ankle in man. The toes of the hen are 
four in number, three being pointed forward and 
one backward. The arrangement of the toes 
vaiies in other bu'ds, the cuckoo having two 
forward and two backward, whilst the ostrich 
has only two altogether, one much larger than 
the other. 

Feathers 

The peculiar structures which form the cloth- 
ing of birds are worth some little study. There 
are several types of feathers — 

(fl) The quill feathers are the largest and arc 
found in the tail and wings. The hollow horny 
quill is found at the base of each. This extends 
up into the body of the feather as a solid shaft. 
At each side of the shaft is the teeb or vane of 
the feather. This is made up of a large number 
of flat barbs. These barbs are interlocked to- 
gether by hooU-like attachments called baybules. 
These can be observed with a magnifying glass 
or microscope. Detailed observation will show 
that the barbules are not quite similar in struc- 
ture on each side of the barb. The purpose of 
these attachments is to hold the web firmly 
together so that a surface impermeable to air 
can be formed. Examination of various quill 
feathers will show that the shaft does not al- 
ways divide the web symmetrically. The wing 
feathers have narrower outer sides. Where bar- 
bules are absent, the feathers are fluffy. The 
wing feathers of the ostiich illustrate this, and 
this accounts tor their lack of power. The sliape 
of the surface of a quill feather may he noticed. 
It is not flat on both sides. The outer side 
IS convex 111 outline, A study of a bird in flight 
will reveal the fact that the downward stroke 
of the wing takes m a maximum of surface, and 
a regular beat down on the air is noticed. Tlie 
greatest resistance to the air is sought. On its 
upward stroke the wing moves at an angle and 
air resistance is much less. 

The coverts overlap the qmll feathers, 

{b) Coniour feathers, which give shape to the 
biid, are soft and much smaller than the quill 
feathers. Tlieir purpose is to keep the liird 
warm. The tcmperaUire of a bird's blood is 
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con siclci ably higher than that ol man, ami it is 
important lliaL a substance which is a had 
conductor of heal should cover the bird’s body. 
These feathcis arc less highly devehiped, and 
have practically no mterlocking baibnles. 

(c) The Filoplnvics. Probably it has been 
noticed when a biid has been plucked that small 
fluffy outgrowths made up of a stalk bearing a few 
barbs arc seen TJicse are known as filo plumes. 

Moulting. Periodically, once or twifc a year, 
a bird begins to lose its feathers and grow new 
ones. A l)ird is able to lly piopcrly only when 
its fcatlicis arc arranged symmetrically. Were 
all the wing feathers on one side to moult at 
the same time before those of tlic other, then the 
bird would be unable to fly For this reason 
owners of hens clip one wing of a fowl that is in 
the habit of flying off. The balance necessaiy for 
flight is destroyed. Nature is wise. Moulting takes 
place gradually and equally from each wing. 

Baby birds arc covered witli loose feathers 
possessing no barbules. These feathers arc 
known as down. 

An oil sac at the upper side of the tail is used 
by a bird to "preen ” its feathers. Before leaving 
the structure of a bird it will perhaps be well to 
describe some of the organs of a bird’s body, and 
show how these function. 

Breathing 

In man. when air is taken into tlio lungs 
impurities of the body arc given up and oxygen 
is absorbed into the blood. A bird, active and 
possessing a high tcmjierature. needs a comp.ira- 
tivcly large supply of o.Kygcn. Not only has it 
lungs but it has air sacs, which arc connected 
with the lungs. These coinmunicatc with other 
parts of the body including some of the bones, 
which are hollow. This arrangement makes the 
density of tlie bird's body much less, and gives it 
that lightness so essential for a crcatuie that flics. 

I'hc heart and blood sj'stcin is somewhat similar 
to that of mammals. There are four chambers 
to the heart. 

The Digestive System 

The food is taken by meiins of the b(‘ak. 
There arc no teeth. The food passes into a crop, 


an enlargement of thegnffe/, and is here .softened. 
The .stomach consists of two parts* (a) the 
provcniricnlus wlierc gastiic juice is jiouied on 
the food (this is somewhat similar to the action 
which occurs within the human stomach); {b) 
the gizzard, where the food is ground up into 
.small particles. This bag is made of strong 
nmsclcs and the bird frcijiicntly swallow.s small 
stones and .similai bard substances for use in 
the gullet. This is how the biid is comjicusatcd 
for the fact that it possesses no teeth. Food then 
jiasscs thioiigli a long intestine where as in 
inainmals the digestible jiarl is absorbed. 

The Brain 

A bird’s brain does not possess the folded 
smfacc found in tlic biain of man. Brain con- 
volutions mark ver^' high intelligence. Certain 
senses are veiy highly developed, however, in 
the bird. Eyesight is particularly keen, and the 
organ of sight is so devised that both distant 
and near objects can be icadily viewed. The 
eyes arc provided with movable eyelids. The 
focusing arrangements can be varied by tlie 
pressure of a bony ring in front of the eye. This 
pre.ssurc alteis the curvature of the eye lens. 
A kestrel hawk peering down into a field for 
likely prey must focus its eyes for distant vision. 
Diving eaithward the bird must change the 
focus or it would be dashed to death against the 
ground. 

Hearing i.s very acute although the car lias no 
external trumpet. The ear opening is hidden 
beneath the feathcis. 

Taste and smell arc not very strong senses, 
though in birds that find their food in the mud 
of hiook.s and ponds or that jirobe into the caith 
these senses are probably jirescnt to some 
degree. 

Flight of Birds 

All birds do not lly m the same way There is 
great diflcrcnce, for cxamjile, beUveen the apjiai- 
ently lazy flying of the rooks (though these 
tiavel at ovei 20 miles an hour), and the rapid 
daiLhig flight of the swallows. 'I he soaring of 
the skylaik is dissimilar to the flight of the 
blackbiid. It is a sjilendid exeicise in the use 
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of woids to get childicn to describe the differ- 
ences in the flight of birds. 

In general it can be said tliat — 

1. The downwaid beats of the wings keep the 
bird up in the air. 

2. The backward movements push it forward. 
The new sport of gliding, in which machines 

heavier tlian air but without engines sail in the 


Feet of Birds 

The Birds of Prey Those birds which obtain 
their food by the capture of living creatures on 
land have feet especially adapted for the killing 
and carrying of their prey 'I'he claws or toes, 
of wliich there aie four, aie furnished with 
strong criiel-lookmg talons Amongst buds of 



Fig. 62 

Feet of Birds, Showing Adaptation to Present Habits 


wind when launched from a height, has sfiown 
man the way in which wind currents can 
be used Birds know how to use these for 
soaring. 

In hovering the wings move very quickly. 

The shape of the bird with its breast built to 
cleave the air, and its stream-lined body, to- 
gether with the hollow bones and air sacs all 
aid flight. 

Interesting lessons can be given to children 
on the modification of feet and beaks for different 
purposes 


this class which may be found in the British 
Isles arc — 

1. The Vultures. It is doubtful whether these 
may be considered Biitish birds. A few have 
been shot it is true, but the vulture is not 
common. 

2 . The Owl Family The large heads and tlic 
1 iiff of feathers round the eyes make it easy to 
distinguish members of this family. Six kinds 
of British owls aic known. Among the common- 
est arc — 

(a) The ham owl , by reason of its screecli it 
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is .suiuetimos kiuwii as llic screech oivl : it often 
lives in a clmrcli tower or in a liolc in a tree ; 
in colour it is tawny yc^llow above and white 
round the face and under .surfaces. 

(6) The l(nig-carcd oitii as its name indi- 
cates, it has prominent ears; it feeds on small 
birds and insects, and lives in tliick woods. 

(c) The short -cared ore/, which lias a huff face 
and daik (eatlieis on the head, and is yellowish 
brown ffcnenilly; it visits the l^ritisli Isles in 
winter. 

(f/) I'hc laicny mul, whicli is larger and loimder 
111 size and outline than the other owls; it is 
found in woods in ILn^dand, ^\hlles, and Scotland , 
its call is the “hoot.'’ 

3 'The Falcons, The name falcon is derived 
hom a Jattiii wordyh/A, a sickle, 'f'lic shape of 
the talons is indicated by this name- In the 
true falcon class it is usual to include not only 
the falcons, but also hawks, kites, and eagles. 
Of tile true falcons, the peregrine falcon is found 
on rlilTs in the South of Kngland. Hawking, an 
ancient sport, coiisisl(*(l in hunting with trained 
Iiirds. Falcons and hawks were used dlic pere- 
giine falcoii and the Iceland and (irccnlaud 
falcons wore used foi the sport as well as the 
shortci -winged liawks 

Ila'ioks. Several hawks are to he found in the 
British Isles. The common kcstral hawk is often 
seen hovering in the air with its win^s cpiivcriug. 
Suddenly the hover will cease and flight earth- 
waul will hegiu, The bird sometimes hovers 
again nearer the earth. The kites rarely visit 
these islands nmv. 

4. 'Ihc ccig/t’S are tlie largest members of the 
birds of jiroy groiiji. The golden eagle i.s soine- 
tiines seen in hi'oLland, but rarely in Fii gland, 
A white- tailed sea eagle is found m the Hebrides. 
The gicat eagles of the world are found m the 
mountain ranges of the laigcr continents. 

[The Vultures are another group of birds of 
prey found abroad, lii all but one kind the licad 
and neck arc bare of featlicrs This distin- 
guishes them fioin the hawks and eagles ) 

CUinblfig birds liave four toes, two of which are 
behind and two in fioni. The loos aic rather 
long The cuckoo and woodpecker can be 
placed ill this class, 

Sfciiai/abig hinh liave toes specially adapted 
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for swimming by means of webbing sti etched 
between them. There are generally four toes, 
three m front and one small remnant of a toe 
behind, known, as a “dew claw.” Ducks, swans, 
and geese of the common domestic water birds 
are examples of birds with such feet, Other 
birds in tins class aie sand pipers, plovers, and 
many wading birds, Observation will show that 
the webbing is not so complete in the waders 

Runnivg Birds. The ostrich has two toes and 
one of these is but a tiny one, The same struc- 
ture can be seen on the feet of other running 
birds. Quicker locomotion is possible with but 
one toe. 

Scratcliers, Observation of the foot of the 
common fowl 'will show that it is well adapted 
fur scratching amongst litter hi order to reveal 
food to the bird, Notice the three toes in front, 
one behind, and the little spur above. The toes 
of all scratchers are very flexible and move 
easily. 

The Heads of Birds 

These also are adapted to the needs of the 
bird, Especially is this the case with the way 
in which the beak is formed. The beak is usually 
the hand of the bird as well as the mouth, the 
limbs which correspond to the arm in man being 
used for flight. 

Some types of beaks which call for attention 
are — 

(fl) Th& hooked beak of the bird of prey. The 
eagles, hawks, and owls call have liooked beaks. 
In some there is a definite indentation of the 
beak as well {compare teeth). Some birds, such 
as the cuckoo and some of the game birds, have 
beaks which tend to be hooked. Tlie hooked 
beak of the parrot is used in climbing trees. 


(J) The spoon-hill of the duck family is speci- 
ally adapted for use in iniid. Tlie water and mud 
can be filtered through its sides, and insects and 
living organisms can be retained in the mOuth, 

(c) The gaping mouth of the birds which gather 
insects whilst on the wing is interesting, A 
fringe of hairy biistles is found, at its edge to 
prevent the escape of the insects. Swallows, 
swifts, and night jars have this type of mouth. 

[d) The seed-cracking bill is straight and sharp 
pointed. Examine the finches and tits for such 
beaks 

(£) The wood pecking and bonng beak is wedge- 
shaped, very strong, and fairly long. The wood- 
peclcei.s possess such beaks, as does also the 
kingfisher and the nuthatch. 

Other interesting beaks can be found in the 
pelican, the bird whose beak is a storehouse fur 
food, the razor-hill, with its laterally flattened 
beak, the tree-creeper, with its long, curved, 
slender beak, and the crossbill, whose mandibles 
actually cross each other : this permits the bird 
to extract seeds from fir cones. 

The adaptation of beak and feet for the work 
and life of the bird cannot well be the subject 
of very great observation The teacher should 
give a lesson on the subject illustrated, when 
possible, by pictures and sketches. The children 
can then be encouraged to watch the feet and 
beaks of the more common birds. 

Do Birds Walk or Hop ? 

This interesting question can best be answered 
from actual bird observation, In general the 
perching birds hop there are, however, excep- 
tions to the rule. Watch the starlings, the larks, 
the crows, and the wagtails. They all walk. 
Have you evei seen a thrush go off almost at a 
run? 


MIGRATION OF BIRDS 


The fact that the same birds cannot be 
observed during all seasons can be made quite 
clear to young childi'en by reference to the 
cuckoo and the swallow. Nature calendars will 
show when the notes of the cuckoo are first 
heard The arrival of the cuckoo is quite a good 


time of the year to give a lesson on the migra- 
tion of birds. Other suitable times are when the 
swallows arrive and when they gather together 
ready to depart, when the lapwings arc noticed 
in the fields, and when the nightingale is first 
heard to sing. 
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The next question will then be as to why the 
biids come and go from season to season. Some 
information is given here which will provide an 
answer to this question. All of it is not meant for 
the children, The teacher will discriminate as 
to the amount which the class under instruction 
can assimilate. The tcaclier, however, will be 
better able to decide on the syllabus if in posses- 
sion of a fuller outline of the subject. The careful 
observation of birds and the chronicling of the 
dates of arrival and preparation for departures 
on the Nature diary will be extremely helpful. 

What is Migration ? 

Tliis may be defined as the periodic move- 
ments of large numbers of birds, animals, or 
insects from one place of habitation to another. 
The teacher must not forget that insects and 
animals of certain species migrate in a somewhat 
similar way to birds. Some fishes also make 
such journeys. 

A few words may be first given on the migra- 
tion of other creatures than birds. 

Migration of Fishes 

All those who take an interest m the move- 
ment of fishing licets know that the trawlers 
that seek the herring and the mackerel move 
from place to place round the coast. The lassies 
that prepare the fish for market may be at one 
time at Oban, at another in Yarmouth, and yet 
again at Whitby. The large shoals of fish in 
pursuit of small creatures of the sea, or seeking 
the most favourable conditions of temperature 
and water conditions, move about. The boats 
follow the shoals. The movement of these fish 
cannot be said to be true migration. 

On the other hand, the salmon illustrates 
almost a true migration The young salmon, 
when nearly two years old, are known as 
"smolts.” These leave the i iver where they have 
lived since birth and go out into the salt ocean 
They do not return mitil they are fully giown 
and ready to spawn Salmon arc caught for 
food as they cntei tlie iivci at this .season, for 
they are then in fine condition. Similarly the 
eel has a migratory j)assiige, The females from 
ponds, rivers, and lakes travel to the sea, even 


crossing fields at the urge of Nature. Males 
travel similarly but the majority of tliese are 
never found far from the mouths of livers. The 
spawning is done far out at sea. The tiny eels, 
quite unlike their parents, find their way to 
livers and inland wntcis there to develop and 
grow to the adult stage, 

Migration of Animals 

In their wild state animals move from place 
to place ill search of food. Such spasmodic 
movements arc not tiuly migratory. One animal 
the lemming, a rodent of Scandmavia, is peculiar 
in its movements, From time to time great 
hordes of these creatines begin to march toward 
the sea. They cross hills and valleys, devastat- 
ing the country as they go. When they arrive 
at the sea they plunge in and swim out until 
they are drowned — ^normally they dislike water. 
This is not a true migratory journey as the return 
journey is never made! It seems as if it is an 
instinct which enters into a large colony when it 
IS becoming ovoi crowded Thus a smaller nutn- 
ber arc left behind, and food and room is there 
in plenty. 

Migration of Insects 

Movements somewhat similar to those of the 
lemming have been observed in the white butter- 
fly. Swaims liave been seen flying in cloud.s 
above the snow line in the Himalayas, where 
they perish. Buttcrdics in eastern America 
often make a true migratory journey to Cali- 
fornia during the cold weather. Here they feed 
and thrive. Tlic periodic movement of locusts 
ill huge swarms, devastating the conntiy over 
which they pass, is a type of migration 

Birds 

The seasonal movements of birds illustiatc the 
true migratory journey. The biids which 
migrate live lor two portions of the year in 
different parts of the woild, m, iking a journey 
ill cacli direction annudlly. In their summer 
home they nest and breed, whilst m tlicir winter 
home they lest and eat. Notice, however, 
especially that the climate of the winter home 
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may be 'very similar to that of the nesting home 
Generally the birds nest in the most northern 
point of their migratory track and rest in the 
south. 

Causes of migration are not always clear, but 
it may be said generally that birds move — 

I In order to get food supplies which would 
fail otheiwise because of wintry weather (this 
especially applies to insect-eating birds). 

2 , To enable the young birds to secure food, 
rest, and climatic conditions that encourage 
growth so that they will be ready to lay eggs and 
rear families ur the next nesting season. 

Migratory Movement 

Birds generally travel to the same latitude 
south of the Equator as that in which they nest 
in northern latitudes, i.e. they seek out climatic 
conditions to which they are more or less accus- 
tomed. This is not always true, however, for 
some birds, say in Central Europe, fly west- 
ward to the warmer sea board. Birds, too, which 
in summer live farther north than the British 
Isles, in winter may find conditions suitable for 
them in these islands. 

Migratory Routes 

Observation of various species of migratory 
birds has proved that well defined routes are 
taken. Swallows fly almost directly south from 


Britain. Some flocks of birds follow coast lines, 
others river valleys, whilst others seem to have 
a track which passes over islands. Birds travel 
at different heights, and some by day and others 
by night. The long journey takes toll of the 
weaklings, and birds are often found, especially 
after rough and stormy weather, exhausted or 
dead. The tiack of these who fall by the wayside 
helps the student of bird life to follow tlie path 
of the migrants. Pilots of airplanes have often 
been able to supply interesting uifonnation 
about birds and their migratory journeys. 

The birds of the British Isles, or indeed of any 
land, may be divided into several classes ■ (n) 
residents, i.e. birds who do not leave the country 
at all ; (6) summer visitors ; (c) winter visitors ; 
{d) birds of passage which pass over and perhaps 
stay a short time in the country. 

The following lists may be helpful — though 
they are meant not to be exhaustive but to 
include the more common birds — 

(rt) Residents — ^sparrow, wren, tit, wood- 
pecker, game-birds, magpie, barn owl, long- 
cared owl. 

(i) Summer visitors — ^yellow wagtail, night- 
ingale, swallow, cuckoo, turtle dove, sand mai tin, 
swift. 

(c) Winter visitors — Sandpiper, short cared 
owl, fieldlare, redwing, whitc-Ironted goose, 

{d) Birds of passage — goldfinch, stints, and 
sanderlings — however often stay for some time. 


BIRDS’ EGGS AND NESTS 


The Junior Nature Course should include some 
lessons on eggs. Tlieir structure, shape, and 
colouring provide useful data, and the beginning 
of new lives from eggs is worth study. Of course, 
serious biological studies are not intended, but 
glimpses of the truths to come are worth while. 

The first work can be done by considering a 
hen’s egg. Children are familiar with this as 
food This should be remembered when the use 
of the stored food within the egg is discussed. 

The Outer Appearance, describe appearance 
of shell, shape, colour, texture, observe that 
neither texture nor colour is the same in all 
eggs. Various breeds of fowls lay differently 
coloured eggs, though they may be classed 


generally as brown or white. Leghorns lay white 
eggs and Rhode. Island Reds lay brown eggs, 
for example Some people think that there is 
more nourishment in a brown-shelled egg than 
in one with a white shell. Thcie is no truth in 
this. Food value is the same in both cases. 
Examine the shape. This is described as 
ovoid. Make up a spheie, a cylinder, and an 
ovoid in clay. Roll them on a flat table. 
Notice how the egg shape is least readily rolled 
from the table. Make other models whcie thcie 
is a greater difference between the rounded and 
pointed ends of the egg than that found in the 
hen's egg. Point out the value of such shapes 
where the eggs are laid directly on the ground. 
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especially 011 a rocky ledge. Notice that a 
pointed or crinkled surface would also prevent 
movement, but would be unsuitable for the 
hatching process, Show how the ovoid shape 
enables the eggs to lie comfortably in a nest. 

A hen’s egg weighs about 2 qz. Thus eight 
weigh approximately i lb. How much would a 
pound of eggs cost at the current rate being 
charged for eggs? is a question that may be 
put. How does tliis price compare with the j^rice 
of butter, cheese, beef, etc, ? 

Experiments on the strength of the egg .shell 
will prove tliat it can be pressed between finger 
and thumb along its greatest axis witli con- 
siderable force without breaking the egg. Less 
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pressure is required across the egg before 
breaking takes place. Now tap the shell gently 
at its broad cud and crack the shell. Remove 
pieces of the shell and allow the children to 
examine it, describe its thickness and general 
appearance (of course, children can bring old 
egg shells for this part of the lesson). Point out 
the tiny pores througli wliicli air can reach the 
egg (If eggs arc to be preserved these pores 
are closed up. Water glass or lime is luscd for 
this purpose. Eggs preserved in this way would 
never hatch.) Inside the shell is a white skin 
or membrane At the thick end the menibranc 
IS double and encloses an air sac, (The teacher 
should, of course, diaw a diagiani as the lesson 
proceeds.) 

Now tip the contents of the egg out into a 
small glass tumbler. First direct the cluklren 
to notice the central yolk winch is yellow or 
golden in colour and the surrounding dear 
liquid which is thick and sticky to the touch 


To children who have seen inside an egg only 
after it has been boiled this may come as a 
surprise. Careful observation will show that 
the white of the egg is thicker near the yolk. 
Two peculiar white structures come fiom the 
yolk and spread out each side of it into the 
white. These arc tlie balancers. The yolk is 
enclosed m a thin skin. Such a skin suspended 
in a liquid will always take up the spherical 
shape. Careful observation of the yolk will 
show a small patch under tlic skin lighter in 
colour. Tiiis is the f^erm from which the chicken 
ultimately develops, Tlic yolk is lightest in the 
region of this geim and, therefore, the germ is 
alway.s floating nearest to the. side of the egg 
away from tlic ground. This is a wise provision 
of Nature, as the heat fi oin the mothering bird’s 
body will readily reach the developing life geim. 
The balancers which arc attached to the yolk 
act not only in such a way as to hold the yolk 
111 the cciilrc of the egg, but they absorb shocks 
and prevent too rapid rotation of tlie yolk, 
which might be fatal to tlic life of the embryo 
chick. Those who have observed the mother hen 
brooding a clutch of eggs will have seen that 
she turns the eggs. The mother hen sits on t]ie 
eggs for a period of twenty-one days, when the 
little chicks begin to hatch out. They are soon 
able to run about and peck up food for them- 
selves, Tiiis IS because the yolk and white of 
the egg provide a plentiful supply of food for 
the developing chick when in the egg It thus 
enters the world with quite a good start. 

A Lesson on a Chicken 

Young children will be fascinated by such a 
lesson if the subject of it is present in person 
in the classroom. It is necessary, lunvcvcr, to 
warn them to be gentle and quiet in Llieir 
manner. Young children seldom realize their 
own strength as compared with tiny bird and 
animal life, as their treatment of kittens and 
puppies often shows. If an egg hatching out 
in an incubator can be shown, tlie various points 
about this process ran be explained 

Nests 

Tins us a subject m which childieii arc keenly 
interested. It is, however, very necessary for 
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the teacher to point out the wickedness of 
destroying or damaging these beautifully con- 
structed homes of the birds. 

Birds are not the only creatures that malcc 
nests. Some children may have seen the nests 
oi mice ; rabbits prepare a nest for their young , 
the stickleback constructs a nest in the water, 
bees, wasps, and many other creatures also 
prepare homes for their young. The most 
Varied and interesting types of nests arc, how- 
ever, made by birds. 

From the structure of a bird, as mentioned 
earlier in this section, scientists think that the 
bird is related to the reptiles. Many reptiles 
lay eggs and deposit them in the hot sand to 
incubate. This is the most primitive form of 
nesting, so primitive that it can scarcely be 
called such at all. There are many birds winch 
build simple nests upon the ground More 
elaborate structures are built by some species in 
the trees and other places. The more open, a bird 
IS to attack by its enemies the more elaborate 
and secure from destruction will it make its 
nest. 

Nesis 0)1. the Ground. Some birds make prac- 
tically no attempt to build a nest. Plovers and 
terns lay their eggs on the ground. The colouiing 
of the eggs makes their discovery difficult. Speci- 
men cases illustrating this point can be seen 
in most museums. The young, too, are alert 
when born and liave an instinct wJiich makes 
them Cl ouch on the ground without movement 
in the presence of enemies or on hearing an 
unfamiliar sound. Their colouring, too, is like 
their surroundings. Game birds make but a 
little attempt at nest building. The young biids 
are active from birth. Many waders and clivers 
make nests of a simple type on the ground. The 
nest of the skylark is loose in texture, but is 
actually a woven structure. The nest is difficult 
to find, especially if an attempt is made to find 
its position from observations of the movements 


of the parent birds; they alight some distance 
from the nest and move along the ground to its 
actual position. 

Nests i)i Holes. Some buds merely make or 
find a hole and lay eggs in this The owl does 
this. The kingfisher makes a hole in a bank 
and puts in the bottom a layer of fish bones I 
The woodpecker makes or finds a hole in a 
tree Some birds utilize a hole, but build a 
nest within it. The sand martin is one such 
bird. 

Nests of sticks can be seen on the tops of trees, 
built by the rooks and wood pigeons. 

Woven uests aie made generally by the perching 
biids. Some of these nests are very intricate and 
beautiful. The woven nests of the sparrow and 
robin are masterpieces of ingenuity. The great 
variety of materials used is astonishing The 
long-tailed til builds an elaborate nest on a 
thorn or fiiise bush or amongst the ivy. The 
finches often, plaster the outside of their nests 
with substances to make them match the sur- 
roundings. Some birds line their nests with soft 
mateiial and feathers. The thrush, however, 
uses a mixture of mud and cow dung, Black- 
birds use only mud for a lining 

Mud Nests. The common mud or cement 
nests are those of the swallow and mortin. The 
swallow’s nest is a lined mud nest af an open 
saucer shape. The martin's nest is built up of 
clay pellets secured together with a secretion 
from its mouth. There is an entrance hole, 
the nest being built close up to the eaves or 
projections of some kmd. 

Nest Stealers, Sparrows frequently drive 
small birds from their nests, whilst the starling 
steals the nests of swifts and other birds. 

The cuckoo makes no nest at all, but lays its 
eggs in the nests of other birds. When the 
cuckoo's egg hatches out the young bird takes 
up the whole nest, and all the time of the foster 
paients is needed to feed it. 


SOME COMMON BRITISH BIRDS 


These notes are appended for the use of 
teachers. They are not meant to be complete 
nor to be a substitute for information which is 
better gleaned by observation. 


The House Sparrow 

This is one of the most common birds seen 
round houses. The bird belongs to the finch 
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family. In Icngtli the sparrow is just over 6 in 
The brown colouring is well known The male 
has black markings on tin oat and head. When 
on the ground the spairow hops and occasionally 
jumps. The flight is direct, the wings move 
quickly, although the bud flutters and droops 
at times. The nest built by male and female is 
untidy and made up of all sorts of material 
Sometimes it is constructed in a tree, more often 
on ledges under the caves of a house. Sparrows 
sometimes steal other nests or take posse.ssion 
of dcsei ted nests The diet is mixed. Sparrows 
will eat not only seeds, berries, buds, fi uit, and 
grain but also some insects and spiders. Scveial 
broods of young may be reared in a .season; 
from four to seven eggs are hatched at a sitting. 
The eggs are pale blue in colour and blotched 
with brown and lilac tints. The sparrow is 
rather quarrelsome, and has considerable assur- 
ance, seeking food from beneath the feet of 
horses and in crowded streets. The song, or 
rather call, is a “chirrip ” 

The Starling 

This bird is larger than the sparrow, being 
some 8 in. long. It is very fond of company, 
and numbers of these birds are generally seen 
together Even in the mating season some birds 
wlio have not paired up are found in company. 
In winter large flocks congregate together. 
They sleep in buildings in the towns or in woods. 
During the day they fly out in a laigc flock to 
the marshy fields, where they obtain worms and 
larvae. It is quite an imposing sight to sec a 
wheeling flock of stai lings. When alarmed they 
rise together. This is done evidently to frighten 
any bird.s of prey. Bj' use of a telescope it 
becomes evident that the starling is a pietty 
bird with varied markings — blue-black with a 
tinge of brown and little specks of buff, pale 
brown on tips. The female has more spottings 
than tlie male, and biow'n eyes The beak is 
brown colour in winter and become.s yclloiv in 
the bleeding season. The stalling walks on the 
ground In the ah the flight is strong and alter- 
nates between rapid movement of the wings and 
gliding (c/. free-wheeling). The bird can turn 
and wliccl clevcily. When Hying in flocks it 
seems as if the turning and wheeling is done 


undei leadership. The nest is untidy and built 
of many odd materials. Sometimes llic starling 
steals nests of other biids, driving them out. 
Starlings eat insects and wonns mostly, but they 
are not averse to clicriics, apples, and the like, 
Tlie eggs arc gieemsh blue and have a rough 
texture. From four to seven eggs make up one 
sitting. Like the sparrow, the starling is quarrel- 
some and noisy. Many people are deceived by 
the song of tlic starling as he is a born mimic, 
imitating phrases of otlier birds’ songs. He lias 
a peculiar alaim note. Starlings can often be 
seen on sheep's hacks searching for maggots. 

The Robin 

This bird is a great favourite and one of the 
mo.st easily recognized, by reason of its red 
breast. It is more ucaily a bird of the hedgerow 
than the house, but as it is so ficquent and tame 
a visitor in winter it is included with those which 
arc found round houses. The bird is brown 
above, red on the uppci breast, and whitish 
below. Both male and female arc alike, and in 
length about 5^ in. Fobins arc near relations of 
the nightingale and the hedge sparrow On the 
ground robins liop, their flight is strong and 
direct, though they can hover when watcliiiig 
for insects The nests are built in the bases of 
hedges on the ground, in ivy, and in other 
strange places. Insects and worms arc eaten as 
well as berries and fruits Crumbs and house- 
hold tit-hits arc welcomed in winter. Tiic eggs 
arc yellowish white, spotted with brown, and 
several broods of from five to seven are icaicd 
111 a season. The robin is another pugnacious 
bird fighting its own kind. At bi ceding time the 
robin is often to be seen piilfmg up its plumage. 

The Martin 

TJiree birds often found in summer, nesting 
and flying round the houses, are the martin, the 
swift, and tlie swallow. 

The marlin is just over 5 in. long The colour- 
ing of both .sexes is alike. The bud is bine black 
in colour on the back, the uiinp, bieast, and 
underpart are wliite, whilst the Icg.s arc brown 
(In contrast to the martin, the sand martin is 
predoniinanlly brown willi white chest arioss 
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which a band of brown is seen.) The martin 
arrives in England at the end of April and even 
later in northern England and southern Scot- 
land. It is rarely seen in Northern Scotland. 
The flight of the martin is in swift skimming 
curves, but the curves are not so large as those 
made by the swallow. The martin does not walk 
a great deal on the ground, but v/hen it does so 
walks carefully. The nest is made of mud, witli 
a hole for a doorway. It is often lined with 
feathers and grass. Five to si.^ eggs make up a 
sitting. These are white. The male bird not 
only assists in building the nest and feeding the 
young, but it also takes turn m sitting on the 
eggs. The food consists of insects caught on 
the wing. The song is a throaty warble, and a 
peculiar sound is made whilst in flight. 

The Swallow 

The swallow is larger than the martin, being 
over 7 ill. long. It arrives just before the martin. 
The niale swallow is bluc-black on the back, 
whitish underneath, with a reddish brown 
throat under which is a band of blue-black. 
The female has a shorter tail and less distinctive 
colouring on the breast. The swallow is a strong, 
graceful, swift flier, wlieeling and turning on 
the wing with graceful curves. On the ground 
the swallow walks with a side to side motion. 
The nest, which is built against roof timbers and 
under house gables, is made of mud ; it is larger 
than the martin's and is open. It is lined simi- 
larly to the martin’s. From four to six eggs 
make a sitting. The eggs arc white but are 
spotted With a browny tinge of yellow. The 
food consists of insects taken on the wing. 
The swallow has a warbling song and an alarm 
note. The male bird feeds the young but does 
not sit on the eggs. 

The Swift 

This is another migrant arriving at the end 
of April. Both male and female arc alike in the 
colouring of their plumage, which is black. The 
upper breast is a dirty white. The swift belongs 
to a different family from the swallow or martin, 
its four toes being all set forward, It is not a 
perching bird. It can travel on the ground only 


with difficulty, and raiely alights except lo 
enter the nest. The nest is built high up in a 
building or in a hole in a cliff, and is made of 
straw and feathers cemented together with the 
bird’s saliva. Swifts often nest in colonies. The 
flight is very swift (practically no bird exceeds 
it), and generally high. The wings move quickly 
and there are periods of gliding. The food con- 
sists of insects taken on the wing. The call is a 
scream. The swift is essentially a bird of the air. 

The Thrush 

Often to be seen in gardens where there are 
biislies, the thrush is a large bird about S in. 
long. Both sexes are brown on the back and 
underneath are whitish and spotted with 
brown. The female is somewhat smallei than 
the male. The bird is resident in this countiy 
but migrates frequently from one part to 
another The thrush has an undulating flight 
and its jerk}' nature does not make it very 
graceful. On the ground it hops and occa- 
sionally runs. The nest is built in thick bushes, 
frequently in evergieens, though nests have been 
found on the ground, they are usually above the 
level of a man’s head The nest is made of moss, 
grass twigs, and similar substances ; inside it is 
plastered with cow dung and mud. Some five 
eggs are brooded at a time. The eggs are greenish 
blue splashed with daik brown. The chief food 
of tlic thiiish consists of insects, worms, and 
snails, though fruit and berries are also eaten. 
The thrush frequently has " an anvil” consisting 
of a stone where it bieaks the shells of snails. 
Quietly standing in a field or garden the thrush 
listens for movements of worms witliin the 
ground. Its pointed beak soon seeks out one 
near the surface. The father bird assists in 
feeding the young. The song of the thrush is 
well known, phrases being repeated twice or 
thrice. Macgillivray gave tlie song of the 
thrush as “ qui, qui, qui: kweeu, quip; tiurru, 
tiuriu, chiprivi; tootce, tootee; chiu, choo; 
cliirn chirii chooee quiu, qui, qui.” The bird 
is shy and has an alarm note. 

The Missel Thrush is larger than the ordinary 
song thrush, is lightci in colour, and possesses 
no sign of yellow. Its song is not so melodious. 
Its song, however, is heard early in the year, 
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and the bird is said to sing in stormy weather, 
hence its name of " Storm Cock.” 

The Blackbird 

How many people realize that it is only the 
male bird which is black, the female being 
brown ? The blackbird is larger than the thrush, 
blit not so large as the missel thiiish. It is 
about 8 in in length. The favoiiiitc haunts of 
the blackbird are in shrubberies and hedges and 
on the edge of woods. The blackbird flies low, 
and whilst its flight is stiong in the open it is 
apt to be hesitant when on a short flight. Watch 
a blackbird alight after flight. The tail is perked 
up. On the ground the bird liops. The nest is 
built in hedgerows and bushes, and is generally 
a yard from the ground. It is plastered with mud 
and lined witli giass, etc. Two or moie broods 
of young are rcaicd in a season, and four to six 
eggs make a clutch. The eggs, a little larger than 
those of the thrush, arc greenish giey in colour, 
and are marked with light brown. Blackbirds 
arc shy, especially in nesting time, on the 
approach of man they dart through hedges where 
possible. The song is deep and mellow. Its 
alarm note is almost a cackle. The blackbird 
feeds on woiins, insects, snails, and berries, and 
it is particulaily fond of fruit. 

The Chaffinch 

This bird is often seen in the vicinity of houses 
and streets. The male is black just over the 
beak, with a grey head, dark chestnut back, 
green hind qiiaitcrs, and a white and blown tail. 
The wings arc white near the shoulders and 
barred white, black, and yellow. The under 
colouring is reddish in colour. The female bird 
is duller m colour, the upper part being dirty 
brown and the under part a greyish white. The 
bird is about 6 in. in length. The chaffinch hops 
on the ground, and has a strong undulating 
flight in the air tliough somewhat in jerks. 
The nest is built in ivy or in a tree cleft or sim- 
ilar place. It is a most beautifully woven mass 
of moss, dried grass, etc., lined with fealhcrs 
and hair. Sometimes two broods of young arc 
reaied in a season, and from four to five are 
hatched at a tunc. The eggs arc greyish blue 


with brown splashes. The call is well known, 
“Pink, pink,” and the song is gay and ringing 
with variations. Insects arc the main food. 

The Yellow Hammer 

Often seen with numbers of its kind on the 
hedges ill wintci, tlic yellow hammer is almost 
7 in. long. As the word yellow in its name 
implies, the bird is practically yellow, though 
brown streaks are seen with the yellow. The 
hen bud is much duller in colour than the male. 

It has a quick, ]erky flight, and hops whilst on 
the ground Its iic.st is built hi the bottom of 
hedges on or near the gioimd, and sometimes 
ill gorse bushes Dry grass, moss, roots, and 
horse-hair compose the nest. Four eggs make a 
clutch and the male bird liclps to build the nest 
and feed the young as well as sitting upon the 
eggs The eggs arc whitish grey with scribbling 
marks of black The song is quoted as sounding 
like "a little bit of bread and no cheese” and its 
call or warning note ” it-t.” Its diet is a mixed 
one including grain, grasses, berries, fruit, and 
insects. The original and more coircct name for 
the bud is Ycllowbimting; later it was given 
the name Yellow Aitimcr. The “h” is usually 
now prefixed to the second word. 

The Nightingale 

This well-known songster arrives in England 
in the middle of April, and is to be found only 
in the south and cast of the country. 1 he first 
arrivals arc the males. The birds leave in Sep- 
tember. The iiiglitingalc is a biid of the woods, 
and prcfeis to be near water of some kind. Tiic 
colouring of male and female is alike, a dingy 
brown above, whitish buff underneath. The 
young arc spotted. On the ground the bird 
hops. The nightingale is not fond of flying very 
much in the open, but when the biid doc,s take 
to flight this IS strong The nest is built near the 
ground or actually in the base of a hedge or 
amongst nndei growth It is made of dead leaves 
and glass finished oft with liner materials Foui 
or five eggs arc generally laid in a sitting, and 
oniy one brood is reared Tlio young leave 
England in August, before the older birds. The 
egg is olive in coloiii, and may have a tinge of 
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brovva or green in it. The song of the nightingale 
IS world famous and defies description ; the deep 
'■ chug chug" at the beginning is typical and 
the liquidity of the notes is remarkable. Wire- 
less transmissions of the song have made many 
people familiar with it in recent years The bird 
sings at night. In a quiet copse, however, the 
song of the nightingale can often be heard in 
the day. The singing season is not long. Before 
many days of June are over the cock has 
ceased to sing, after which time he makes but 
a croaking noise. Fruit, berries, insects, and 
worms form the staple food. 

The Rook and the Crow 

The rook and the crow are two comparatively 
large birds that are often confused. 

The rook can be distinguished from the crow 
in two ways. A whitish patch of feathers is 
seen round the base of the rook's beak, whilst 
the crow is quite black. Further, the crow pairs 
up and lives alone with his mate whilst the rook 
builds in colonies. The rook is about i in. less in 
length than the ctow, which is about ao in. long. 

The female rook is somewhat smaller than 
the male. The colouring of the birds may be 
described as black with a tinge of green. On 
the ground the rook walks, moving in a kind of 
waddle. In the air the flight is strong and 
steady ; the wing inovemenls seem slow, but the 
pace is often well over 20 miles an hour. Tlie 
nest is made of sticks and is perched in the fork 
of a branch near the top of a tall tree. Mud is 
often used to plaster the nest within and, finally, 
a softer layer of feathers and sheep's wool is 
placed. Rooks sometimes nest on rocky ledges. 
Colonies of the birds live together. There are 
from three to six eggs in a clutch. The eggs are 
green with dark spots. The rook feeds on insects, 
slugs, and worms, and the bird can be seen 
actively engaged searching for such food in 
newly ploughed fields. During the autumn 
months the rook also eats grain, acorns, and 
similar food. The "caw caw" of the rook is 
well known, though the bird has many other 
notes ill its repertoire, 


The croze) is a larger bird than the rook, and 
mates alone in woods near inland water or near 
the sea. The nest is built high up in a tree or 
on a rocky ledge Lilcc those of rooks it is made 
of sticks, plastered and lined within. Up to six 
eggs are laid for a brood The eggs aie green 
spotted with brown. The ci ow is often known as 
the carrion crow; this indicates that its food 
consists of decaying meat as well as tlie food 
eaten by the rook. Owing to its propensity for 
taking eggs of game birds the crow is often shot 
by gamekeepers. It walks on the ground, and 
its flight is steady but not so easy as that of 
the rook. 

The Cuckoo 

Children are always interested in cuckoos. 
They aiiive in April and leave in August. The 
young leave after the older birds have gone. 
The peculiar call is eagerly awaited, and people 
really believe spring has come when the cuckoo 
comes. The male birds arrive first, and it 
appears that theic are more males tlian females. 
The ciy "cuck-oo" is the note of the male, the 
female makes a gurgling or bubbling sound. 
The cuckoo is hawklike in appearance and 
flight Its colouring is slatey grey on the back, 
the wings aie spotted witli white, and it has a 
white tip on the tail, barred chest, and buff 
right below. The female cuckoo lays one egg a 
week for scveial weeks, she deposits Iiei eggs 
in the nests of other birds, and geneially in 
those of small birds. The wagtail, skylark, 
hedge spanow, and robin aie among tlie birds 
which arc victimized, for the foster parents’ own 
young are pushed from the nest. The cuckoo 
lays an egg on tlie ground and conveys it to a 
chosen nest in its beak 

The cuckoo feeds mostly on catci pillars of 
tlie hairy kind, insects, and spiders, It is 
laigely a bird of the air On the ground the bird 
walks clumsily. In the air the flight is strong 
and straight. The tail being cariied well out 
behind makes the bird’.s appeal ance resemble 
that of the spanow hawk. Cuckoos are often 
attacked by a number of small birds. 
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M any interesting lessons on insects can 
be taken in the Junior School. Of 
course, it is not possible to do a great 
deal of detailed work, but the introduction to 
the tiny creatures will give enthusiasm for study 
in later years. Many famous scientists have 
studied insects, amongst whom might be men- 
tioned Lord Avebury and Henri Fabre, Lord 
Avebuiy's writings incliiclc works on Ants, Bees, 
(ijul Wasps , On the Senses, Insltncls, and Inlelh- 
ge nee of Animals; and Flotfcrs, Fruits and Leaves 
No one can read any of these books without 
being impressed by the value of caicful and 
recorded observation. IVlany of the expeii- 
ments performed by Lord Avebury can be 
carried out by children. Any teacher who docs 
not know any of the writings of this naturalist is 
recommended to procure and study some of 
them. Not only will a new literal y treat he 
experienced, but a great deal of zest and stimu- 
lus will be given to the study of plant and insect 
life on the right lines. Fabre's wi dings should 
also be consulted. The work on the bee, delicate, 
charming, and detailed, will repay study Fabre 
was a Frenchman who was liorn at Sainte-Leone, 
Aveyron, ui 1823. When 18 he was in charge of 
a primary school, and whilst at this work he 
bought his fiist book on entomology. Later lie 
became profci5sor of pbiloso^ihy first at Ajaccio 
and then at Avignon. Darwin praised his work 
on insect life very highly. I'abre died in 1915 

The Introduction 

The study of insects should begin by obsciva- 
tions on various foims of insect life. Get tlic 
children (i) to watch the habits of ants, (2) to 
observe the flight of flies, (3) to see how the bees 
go from flower to flower, (4) to study the difler- 
cnccs in the ways in which bees and wa 5 p.s seek 
for food, {5) to watch for other forms of insect 
life such as the hover fly, (6) to olxscrve aphides 
on rose bushes ; and in dozens of ways such as 
tills sLiinulate intcicst in Llic smaller living 
creatures. Then some more foimal lessons can 
liegiii. 


What is an Insect? 

Ibis question i.s one which naturally arises. 
The teacher may not deal with it until lessons 
on some of the common insects have been given, 
but here the (incstion is more conveniently 
dealt with fust. 

It is clear that insects hav'c jointed boilios, but 
all creature.s witli jointed bodies arc not insects, 
llic crab and llie lobster arc dclinitely creatiiios 
with jointed bodies; the outer covering is hard 
or much the same reason that the bones of 
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mammals and some othei living things aic hard 
— because they have iihsorhed mineral mailer . 
sjiiders have jointed bodies, so have centipedes, 
but none of these is an insect. All jointed 
creatines arc put in tlic group called Arth- 
ropods, and insects form tlic largest class of 
such jointed cieatures. Here it should be 
noticed that in mammals the skeleton is bony 
and the flesh i.s built np louiul this bony struc- 
ture In the aithropods it is as if the skeleton 
weie outside (cxoskcletou). Tlie insects arc 
divided into three paits, cadi jvivt being quite 
distinct Examination of an orclinary hmise-(ly 
01 a dragon-fly will dearly show the tluee parts. 
{Conqiaie with a spider, winch is not an insect } 
Tlic till CP parts aie iiaincd as billows — (a) the 
head, [b) the tlmiax 01 dicst, (t) the ahilomen. 
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In beetles it is not often easy to distinguish the 
junction bet-ween the head and thorax. 

(a) The head can move easily and carries (i) 
the eyes {organs of ■vision) ^ (li) the feelers, (iii) 
the mouth (though this name gives a wrong 
impression of the structure). 

(i) The eyes of insects vai'y somewhat. Usu- 
ally there arc two large covipound eyes (not al- 
ways round in shape). Each compound eye is 
made up of a number of lenses or facets. The 
actual method of sight must be different from 
that in man and the mammals where only one 
lens is found m each eye. Simple eyes are found 
in some in.sectSj three in a group in the centre of 
the head near the top 

(ii) The feelers, or antennae, differ in length 
and striictuic from insect to insect They are 
used mainly as the organs of touch Scientists 
have found that there are nerves leading from 
depressions on the feeleis as well as from the 
Iiair-llkc structures. It is thought that the 
feelers may serve some insects as organs of 
smell and otliers as organs of hearing, or they 
may serve as both. 

(ill) The -mouth is generally placed on the 
under side of the head The structure of the 
jaws vaiies according to the work which they 
have to do. In insects the jaws move from side 
to side. There are three main parts to a typical 
insect mouth — the upper lip, the jaws (often 
made up of three sets ; (a) the mandibles, or biting 
jaws, (£i) and (c) behind the mandibles, tlic first 
and second maxillae), and the lower lip, often 
an extension of the second maxillae. A study 
of insects will reveal the fact that the jaws 
of insects vary considerably. In beetles, lo- 
custs, and insects which eat haid substances 
both the mandibles and maxillae arc very 
shaip and strong. In insects such as the 
aphides which suck sap from soft plants, the 
tower lip is modified into a tube (known as a 
proboscis), and within this tube are the jaws 
developed as piercing instruments. The house- 
fly has a proboscis somewhat similar in structure. 
In moths and butterflies a long tube is formed 
by the junction of two jaws, and with this 
nectar is obtained from flowers 

(fi) The Thorax is the middle section of an 
insect, and is made up of three segments. Two 
legs arise from each segment, The typical insect 


thus has six legs, but these are jointed differently 
in different insects. The legs terminate in claws 
or pads. The wings of those insects which 
possess them also grow from the thorax. It is 
noteworthy that insects are divided into orders 
veiy largely according to variations in their 
wing structures. Without giving the teclmical 
names the following are the chief divisions — 

I. Wingless 6 Scale wings — butterfly 

2 Hall winged — ^apludes 7 Membrane wings — bees 

3. Two wings— flies. 8. Sheath wings — beetles 

4. Straight wings (.j) — 9 Fringa wmgs— tiny in- 

grasshoppers sects found in flowers 

5 Net wings — diagon-fly 

In discussing birds it was mentioned that 
their wings were modifications of the upper 
limbs. In insects the wings grow from the body 
itself, 

(c) The abdomen consists of a mimber of 
segments. No limbs or other appendages aie 
found growing from the abdomen Contained 
within it are the primitive hcaiL and the sex 
organs. Devices for piercing substances in 
which to deposit eggs and the sting are found in 
the abdomen in tliose insects which possess 
cither or both of these types of organ. 

The internal organs of insects are very much 
more simplified tlian tliose of, say, mammals and 
birds. Examination of the sections of the tliorax 
and abdomen will show little holes between the 
sections, called spiracles These lead into tubes 
which foini an air system throughout the body. 
The tubes have walls strong enough to pievent 
collapse. In human beings air is drawn into the 
lungs by expanding them, and on contraction 
some of the air is driven out again. Whilst the 
air is within the body oxygen of the air is 
absorbed and carbon dioxide is given up. The 
oxygen enters into chemical action within the 
body, oxidizes the digested food, gives heat and 
energy, and m many ways stimulates and main- 
tains life Insects need the same primal process. 
Oxygen is, therefore, introduced into their 
bodies, but not as in human beings though the 
work done is very similai. 

Each insect has special apparatus for digesting 
its food. In some insects there is a kind of ciop, 
in others a giinding gizzard. The lowei part of 
the alimentaiy canal absorbs the digested food 
into the system, and waste matter is expelled 
at the cud. 
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All insects have nerves, TJiese extend from 
the head through the thorax to the abdomen. 
Along the central nervous system these arc 
swollen at various points, usually at segments. 
From these centres other nerves branch off to 
othei parts of the body. 

In Imman beings tlie blood is cairicd round the 
body through a complicated system of veins and 
artciies, pumped by a muscular and liighlj^ 
specialized heait. The heart in insects is a long 
organ extending along the central line of the 
body. The blood is colourless, and is not con- 
fined to blood vessels. The rate of blood move- 
ment varies with temperature. 

Life Cycle of Insects 

The changes through which an insect passes 
from the egg until it is an adult insect provide 
matter for many lessons. In the study of the 
moth and butterfly these changes will be exam- 
ined closely. 

I. The egg is laid by the female. It may be 
carried in a special case at the end of the abdo- 
men for some time, with many other eggs, to 
be deposited when a favourable spot is found; 
or the egg may be laid directly on to the under 
side of a leaf. 

2- After some time the egg hatches out. The 
tiny creature which emerges is known as the 
larva. The chief business of the larva is to cat 
and grow. Tlie coal is often split, and cast 
several times dining this stage. 

3. When the laiva is full grown changes begin 
to appear In some sheltered jilacc it starts to 
spin a cocoon, a new and harder skin is formed, 
round the larva, and while the cieature lies 
seemingly dead within its case the greatest 
changes develop. This is known as the j)Upa 
stage. 

4. Within the cocoon the mteiiial oigans of 
the insect undergo changes, and after some time, 
varying in length according to the type of insect, 
a perfect imago or insect einciges from the pupa 
case. 

This fourfold change is known as metamor- 
phosis. All insects do not undergo complete 
inetamorphosis. Earwigs, bug.s, and cockioaches 
are thicc types of insects which do not go tlnough 
this conijilctc cycle. The dragun-lly and mos- 


quito are two insects in which part of the cycle 
is spent m water. 

Apparatus Required 

As it is easy to discover eggs of insects, it is 
possible to watch the various changes which take 
place from egg to insect. Some apparatus can 
be cheaply provided for tins — 

1. Breeding cages. Tlicse arc simply boxes 
about 20m. long, 9111. high, and Sin. wide 
One side should he removed, and fine wire gauze 
or perforated zinc should he fitted. Either of 
these can be bought cut to .si/c, and can be 
nailed on. If possible a side of glass makes 
observation easy. Now, as the eggs arc fre- 
quently laid on leaves and then larvae that hatch 
feed on these leaves, arrangcinonts must be 
made for similar leaves to he placed inside the 
breeding cages; jam jars filled with wet .sand 
arc very suitable containers for them. If water 
is placed in a jar then the mouth must be 
covered over or the insects will fall in. It is a 
gieat convenience if a tin lid or zinc tray to fit 
the breeding box can be obtained, as some of the 
larvae turn into pupae just iiiulcr the soil. 
Leaves should he fieqiiciitly changed so that 
decay is ]ucvcntcd, 

2. Muslin bags Another very interesting 
method of observing the changes in insects is 
by means of muslin bags. These are made fiom 
fine blitter imislin, and have an adju.shable tape 
fitted at each end so that the bag wlicn open is 
really a hollow cylindci of muslin. Caic must 
be taken to cultivate in the school garden such 
plants as are known to be suitable food for cer- 
tain larvae. These larvae aie tlioii sought out, 
hroiiglit liack to school, and placed on the proper 
plant A imisUii bag is then slipped over the 
plant or the branch on which the c.itei pillar 
or larva has been placed, and the ends of the 
liag arc drawn tightly together. Thus the 
caterpillar can feed freely in natural conditions 
but cannot escape 

3. It is necessary si>inetinies to kill insects 
for examination. This should bo done only 
wlien absolutely iiCLessar}^ and it is lecom- 
ineiuled that the teat her alone slmuhl do it 
then, and not m the pieseiice of children. 

Biittcillies and moths aie killed instantly if 
])lacc(l witluii a killing liottle which can be 
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obtained from a chemist. The chemical generally 
used IS potassium cyanide, a most deadly poison. 
The bottle should be handled with care and kept 
under lock and key. Death is caused to insects, 
but not so rapidly, by placing them in a small 
bottle with pounded laurel leaves. Caterpillars 


are killed in contact with methylated spirit or 
ether. They can be preserved in small tubes oi 
alcohol firmly sealed. Care must be taken in 
doing this as alcohol is very inflammable. The 
pupa can be killed by dipping momentarily in 
boiling water. 


BEES AND WASPS 


Children are always interested in the doings of 
the bees. Most of them are aware that honey is 
obtained from the hives of bees. No Natme 
course in the Junior School would be complete 
without some lessons on these insects. 

Classes of Bees 

All bees are included in the order of membrane 
winged insects. Many people know something 
of the habits of the honey-bee, but it is ]ust as 
well to point out that there arc quite a number 
of bees ]ust as interesting to study as this 
popular bee. Before going on to describe the 
honey-bee a few notes on other types of bees will 
be gLven^ — 

Thd Hu)nble~bee is perhaps fairly well known. 
The humble-bee is larger in size than the honey- 
bee, and is covered with thick hair. This bee is 
found in most of the temperate and sub-tropical 
countries of the world. Like the honey-bee, the 
humble-bee has a social instinct and lives in 
communities. Tliese communities are com- 
paratively small, raiely exceeding several hun- 
dreds in number, whilst in some species they 
have less than one hundred members. The 
colony IS established by one female, a queen (or 
fertile female). The nest is made in a hole in 
the ground, maybe in the deserted home of a 
mouse or in some corner secluded and moss 
covered TJie cells built are irregular, and a 
number of eggs aie sealed in. The larvae which 
hatch out find their way into a heaped mass of 
poillen and honey which the mother bee has 
collected. For her own use she keeps a little 
store of pure honey which she has obtained 
In due time the larvae become pupae, and 
then emerge as baby bees. These as they grow 
become workers and fetch pollen and honey for 
f u r til er batches of you ng bees . Latei , eggs which 


hatch into male bees aie laid by some of the 
workers. At the approach of cold and frost most 
of the bees die, some of the fertilized female 
bees crawl into shelter for seclusion and warmth. 
Those that survive carry on the species in the 
same cycle. 

The Cuckoo-bee is lightly named, for it does 
not make a nest of its own Its eggs are laid 
generally amongst those of the humble-bees. It 
is interesting to notice that the cuckoo-bee has no 
pollen baskets on its legs The humble-bee has. 

Solitary Bees. These are quiet bees who live 
in solitude and who do not make hives as the 
honey- and humble-bees do. 

The Leaf-cutling Bee. Frequent^ it can be 
noticed that the leaves of a rose tree have circu- 
lar pieces removed from them, The question 
natmally arises as to how these pieces have been 
cut out. Careful observation will prove that it 
is the work of a kind of bee. The insect is black 
and has a patch of wlutc on its head , some seg- 
ments of the abdomen are also streaked with 
white. The nest is a small tunnel in the earth. 
First the tunnel is driven, say, i in vertically 
and then it is continued horizontally. When the 
soil IS hard and firm then the bee goes forth to 
seek the lining. The pieces of leaves arc cut so 
that when rolled they fit into the tunnel, When 
about J to ^ of an inch is lined the bee puts in a 
cake of honey and pollen, and then lays one egg. 
On top several circular pieces of leaf are placed 
The bee then makes another tiny tube just 
fitting in the fiist. Honey, pollen, and an egg 
are again put in and another cover is placed on 
top. So the tunnel is filled up with seven, eiglit, 
or more little cells. This bee is indeed a great 
worker and a most clever and ingenious creature 
The Carpenter Bee is not found in the Bnti.sh 
Isles but in South Europe and the more south- 
erly parts of Germany, It is something like a 
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large hiimble-beej but darker in colour. The 
female bores with her powerful jaws sideways 
into a dead tree or old post. When an inch or 
two in length, the tunnel is made to turn at 
right angles and traverse the length of the wood. 
Tunnels of over a foot in length have been found. 
Little cells are formed in the tunnel, partitions 
being made of sawdust moistened by a special 
liquid made by the bee. In each cell food is 
placed and an egg laid, 

The Mason Bee constructs cells against a wall 
or rock. The cells are made of sand, soil, and 
earth mixed together with saliva into a mortar. 
Honey is fiist deposited in the cell, then pollen 
from the legs ; finally an egg is laid. A group of 
seven to ten cells is made, and then the whole is 
plastered over. Mason bees sometimes use old 
cells from which larvae have emerged in a 
pievious season. The cells are repaired and made 
sanitary and habitable. 

The Poppy Bee is so called because it lines its 
nests with poppy petals 

Honey-bees 

These bees are, of course, a community 
species. Through long ages man has preserved 
this bee by providing hives or homes for it. 
The honey which it stores is removed to serve 
as food of man, To understand life in a liive it 
is first necessary to know something of the types 
and work of the inhabitants. There arc three 
classes of bees in the hive — 

1. 7 'he Queen Bee. She is the only fertile 
female within the hive, and thus the continuance 
of the community depends upon the hatching 
of eggs which she alone can lay The queen bee 
is the largest bee within the hive. There are no 
pollen baskets on her legs or wax pockets on lier 
abdomen.’ She is not a worker but a queen. 
Her colouring is somewhat different from that of 
the other bees, her underside being yellowish. 

2. The Woyhers are sterile females. They 
keep the hive clean, build the cells, feed the 
babies, fetch the nectar, pollen, and wax, 
manufacture the various kinds of food, ventilate 
the hive by Happing theii wings, and generally 
maintain an cllicient liouschold 'riieir lives 
arc not long. A worker laicly hve.s inoie than a 
few weeks — ^six at most. Of coiinsc, at tlie end 


of the .summer many workiirs then alive live 
through the wintci in the hive icady to begin 
the work of lending the young again. 

3. The Dioncs arc the male members of the 
community. These do no woik but feed on 
honey provided by the workers. Their only 
function is to fertilize a queen bee. The drones 
aic laigcr than workers; they are lazy, and 
spend much of their time in useless visits to 
flowers, wliere they loiter. The drones do not 
live long, the workers eventually killing them. 

Ill order to explain what liappens in a liive 



it IS well to describe the events from spring until 
autumn — 

1. As spring begins to come a peep in the hive 
would reveal — 

(rt) a queen bee, 

(i) a number of worker bees. 

2. With sunshine and warmth the sleepiness 
of winter is thrown ofi — 

(i) The workers fly out in scaich of pollen and 
nectar, the products of flowei'.'i. 

(ii) They clean np the hive, casting out dirt, 
decayed matter wliicli would prijbably have been 
waxed over, and dead bodies of any bee.s which 
have not been able to siuvivc the winter, 

(lii) They hang in a hunch from the top of the 
hive and secrete wax. 

(iv) With tlie legs they remove this wax horn 
the pocket.s on the abdomen, and chew it within 
the mouth to .soften it 

(v) Comb builders begin to use the wax to 
construct the familiar six-siclccl wax cells The 
first ccll.s made aie really iinr series 111 wliich 
the eggs arc to be l.iid .iiid hatched The cells 
aie of three sizes' (u) tlie smallest, woiker cells , 
(i) larger ones for drones , (t ) still larger enp- 
shaped cell.s, few in number, lu whicli the baby 
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queens will be reared — these last aie not built 
at first. 

3. When a number of brood cells are made the 
queen bee passes over them, accompanied by 
a number of workers. In each cell she lays one 
egg. The eggs are long, oval, and almost white 
in colour. The watchful workers remove any 
eggs in excess of one laid in each cell, and place 
food within each cell. Some idea of the work of 
the queen can be gathered from the fact that 
she may lay 3,000 eggs in one day Study of the 
order in which hatching takes place suggests 
that {a) workers aie first hatched, (6) then drones, 
(c) then queen bees. 

4. The feeding of the growing family is an 
arduous task. TJie workers hatch out fiom 
their eggs in three or four days, the larvae are 
fed for a few days on food which has been predi- 
gested by the workers, and for the remainder of 
theii larval state oi\ undigested food. The cell 
is then sealed up and within three weeks of the 
laying of the egg a perfect bee emerge.s from the 
pupa. Soon the young worker is busy gathering 
pollen and nectar. The older workers generally 
tendthehive. The baby queens are fedonthepie- 
digested food in a special form called royal jelly. 

5. Swamiing. The rearing of numbers of 
workers and drones has naturally increased the 
population of the hive, and conditions are not 
so comfoi table. But another circumstance has 
to be reckoned with which makes the queen bee 
somewhat restive. The baby queens imprisoned 
in their large wax cells are almost large enough 
and sufficiently developed to be released and 
take up their positions as queens of hives It 
may be that, knowing her dethronement may 
be at hand, the queen decides to go away and 
establish a new home with some of her faithful 
followers. If this is the case, one morning, when 
the excitement in the hive is intense, off she 
flies. Swarming round her are faithful workers. 
The queen does not fly far. The swarm .settle 
round her where she alights, hanging from a 
branch in a long black bunch. Bee-keepers 
watch for .such a swarm and sweep it into a new 
hive. Ill the wild state the bees find a hollow 
in a tree, or a hole in an old wall, or an old 
tower in which to make a home, Here begins 
the building of brood chambers and later of 
honey cells to store food for winter. 


Meanwhile back in the old hive the remaining 
workeis release the princesses, who at once 
fight for the queenship. Having killed her rivals 
the remaining princess becomes indeed the queen. 
Sometimes a baby queen will emerge whilst the 
old queen is still in residence It is, however, 
the old queen who leaves the hive with the first 
swarm. She may kill the first baby princess and 
so put off the evil day. 

The new queen must now go out on her 
nuptial flight. One fine morning she leaves the 
hive pursued by a large batch of drones. High 
up in the air mating takes place between the 
queen and one of the drones. He is one of the 
strongest for all the others have been left behind 
in the swift high flight of the queen. Some 
naturalists suggest that fertilization of the queen 
takes place with a drone from another hive. 

The new queen returns and the work of in- 
creasing the population of the hive begins again. 
In addition stores of honey are made ready for 
winter feeding. The drones are driven into a 
corner, partly starved, and then with bitten 
wings hustled from the hive to die. 

Bee-keeping 

Some insects are the foes of man. The 
bee, however, is capable of supplying him with 
food as well as wax which is useful for many 
purposes 

The hives which are now provided for bees are 
scientifically constructed so that it is quite easy 
to procure the honey. Originally hives were 
simply dome-shaped hollow structures made of 
woven straw. These were called skeps. To get 
the honey, men had to kill 01 stupefy the bees 
by smoking out the hives with the fumes of 
burning sulphur. Modern hives are constructed 
of sections of wood. Each section is in shape like 
a box with no top or bottom. Arrangements are 
made so that the upper section will fit exactly 
on to the one beneath and fasten securely. 
Any number of sections could be used. The top 
section is finished off with a roof. In these 
sections vertical frames are slotted in. These 
frames in the lower section or sections form the 
brood cUambors, where the eggs are laid and 
the young are reared. Dividing the lower sec- 
tions from the upper is a perforated zinc sheet, 




I'u;. (17 

Bee-keeping in Aiislralia 

Notice the evlra hives inade for vew swarms from petrol boxes thus do pioneers overcome difficulties 


cells are ready-made The bees need then only Bcc-kcepeis watch for swarms and pursue 
make honey. them, as a swarm may be very valuable, The 

When all these sections are full the bee- swarm does not tiavel far genciaUy, but no 

keepei with his head and hands protected by bee-keepei can be suiinnonsed for ticspass when 

a veil puffs smoke into the hive to stupefy the in pursuit of a swarm from one of his hives, 
bees tempoiaiLly. He then opens the hive, The swai in when found is generally shaken into 
removes the full sections, and puts in moie a skep and taken back to the garden, where the 

empty ones. The sections are sold complete as hives are If the swarm is shaken out on to a 

comb-honey. Hone}' JS also extracted from wiiite sheet in front of an emjily hive it is 
combs by the bee-keeper. He breaks the surface not often long before the bees will eiitci aiul 
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found another bee community. An old iliyme 
says — 

A swa/fn of bees in May 
Is worth a load of hay. 

A swarm of bees in June 
Is worth a silver spoon 
A swarm of bees in July 
Isn't worth a fly 

This indicates the fact that early swarms have 
time to settle down, and collect honey to the 



Fig. 68 
The liumble'bee 

(n) Comb, (b) Prong for digging out pollen. 

(tr) “Pollen baskel," (a) Brush. 

profit of the bce-lcecper. Latei swarms caiinol 
do tins, and may even need feeding 

As can be imagined, if the bee-keeper takes 
away the honey which the bees have stoicd foi 
winter food then he must provide other food 
for them. This he does in the foim of syrup 
made from canc sugar The food he supplies 
does not cost him as much as the value of the 
honey which the bees have yielded 
Honey is not all of the same flavour. This 
flavour depends upon the kind of flowers from 
which the bees obtain the nectar Honey from 


nectar obtained from heather is coiisideied very 
choice. Lime blossoms provide another good 
source, as does the goise. Certain floweis aie 
favoured by the bees because of their structure, 
colour, and nectar; bee-keepers often grow 
these, 01 place the hives in their vicinity. 

Bees snffei horn seveial diseases — dysen- 
tery, Isle of Wight disease, and foul brood are 
three of the chief A moth (the wax moth) does 
damage in the hive by laying its eggs in the 
wax of the cells. The larvae which develop 
from these destroy the cells. Blue tits eat bees, 
and mice sometimes get into a hive. 

Notes on the Structure of the Bee 

The bee has the thi ee definite divisions ol all 
insects. There are four 
wings, all net-veined, the 
two rear wings being 
smaller than the fiont 
ones. In flight the 
smaller wings are attach- 
ed to the front wings by 
hooked attachments. The 
woiker might be especial- 
ly desciibed — 

Feelers, probably used 
for communication. 

Two compound eyes — 
three small eyes in centre 
of head. 

Tt&o jaws or mandibles 
used 111 moulding wax, etc. 

Frohosets, sometimes incorrectly called a 
tongue, IS long and hollow, and used for suck- 
ing up the nectai of flowers. The probos- 
cis is foimed from lower lip and iiinei soft 
]aws. 

The nectar is passed through the proboscis 
into the honey bag, where it undergoes ceitaiii 
changes and is then poured out as honey 

Legs, thiee pans, with claw-like ends for 
clinging : fiont pair provided with type of comb 
used for cleaning purposes , middle pair are 
adapted for digging out pollen , hind pair have 
"pollen baskets.” 

Sting. The end of abdomen is piotected by 
a sheath and is connected with poison duct. 
The sting is barbed For this reason the sling 
IS left in the wound and the bee dies because 
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of the rupture of its body caused by the tearing 
out of the sting. 

Read The L\Je of the Bee by Maurice Maeter- 
linck, wiitten in igoi. Maeterlinck is a Belgian 
poet, and many teachers will know his fairy 
play The Blue Bird, 

Exercises: i. Watch the flight of a bee from 
flower to flower. Notice which flowers it visits. 
Does it visit only flowers of the same kind on 
each journey? What differences can be noted 
in its flight from flower to flower and on its 
return journey? 

2. Watch a humble-bee. Notice the diffeienccs 
between its habits and those of the honey-bee, 
Tiy to find one making its toilet. 

3. Model cells in plasticine, Discuss the 
wonder of the regular six-sided cells (hexagon 
shaped). Model or draw other shapes and notice 
tlic ease with which hexagons fit together and 
how no space is wasted. 

4. Model sleep hives and modern hives. 
Notice shopkeepers who sell hives . they gener- 
ally have tiny models of hives which they are 
willing to lend to schools. 

Wasps 

Children readily recognize the black and 
yellow striped wasp. They are generally fright- 
ened of it. A talk on the wasp and its habits 
should be given to Juniors, for understanding 
will lessen or destroy fear, The chief facts 
about wasps may be shortly stated — 

I There are several kinds of wasps, The hor- 
net may be classed as one, but of the common 


wasps in Britain there arc seven or perhaps 
eight kinds. 

2, These common wasps are social in habits, 
build nests, and have three types in each — 
queen, workers, and drones. 

3, The race survives through the liibernating 
sleep of queens, Thus the destruction of queen 
wasps found asleep in late autumn, winter, and 
early spring is important. 

4, On awakening from sleep the queen makes 
a hole for the nest. The nest is made of a kind 
of paper manufactured by the queen from 
wood scraped from trees, posts, etc., and mixed 
with saliva*. Watch for a wasp doing this m 
spring. The cells are cup-shaped, and eggs are 
fastened to each cell. The eggs go through the 
stages of larvae and pupae before becoming 
full-grown wasps. 

5, The home is made larger as tlie season 
progresses. 

6 Wasps feed not only 011 nectar but also on 
meat or garbage. Fruit is a favourite dish, but 
wasps also kill a number of insect pests. 

7, Queen wasps are reared last. The young 
queens do not quarrel with the old queen, 

8, Food is not stored. Alter mating the nest 
is neglected, and many young are allowed to die. 
Then the queens hibernate and the others die, 

9, The wasp stings only when attacked, but 
pluckily pursues an adversary. 

10, Wasps do considerable damage to fruit, 
etc., and for this and other reasons they are 
probably best destroyed as pests, 

11, Wasps have marked divisions (wasp 
waistcd), and fold their wings lengthwise. 


BUTTERFLIES AND MOTHS 


Buttei flies are favourites with children. The 
colouring of the wings and the flight of these 
insects both attract attention From the point 
of a Nature Study syllabus, however, the butter- 
fly has other qualifications for inclusion m a 
course. In this insect the changes through egg, 
larva, pupa, and complete imago stages can be 
mo.st easily observed. If for no other reason the 
teacher of Nature study should include some 
lessons on butterflies. With some of the appar- 
atus described earlier it is possible in both town 
17— (15,366,1) 


and country to watch the development of these 
insects. 

Structure of the Butterfly 

If a butterfly is caught and killed in a killing 
bottle its structure can be observed. A Cabbage 
White butterfly may we!! serve such a purpose. 
The butterfly is definitely an insect, and has 
the well defined head, thorax, and abdomen, 

(a) The Head. No jaw.s woith noting, the 
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proboscis has developed instead. This is the 
organ by which the butterfly suclcs nectar fiom 
flowers ; when not in use it is coiled up (tiy to 
observe a butterfly unrolling this proboscis). 
There are two large compound eyes. The three 
smaller eyes are present only in a few butterflies. 
The antennae have knob-like ends, and this 
fact serves in the British Isles as an easy method 
of distinguishing butterflies from moths, the 
antennae of the latter being feathery. These are 
the centres of smell and touch. If the antennae 
are destroyed a butterfly is unable to regulate its 
flight. 

(i) TheThorax. Six legs are attached. Watch 
a butterfly alight. Many varieties use only the 
four back legs when on the ground. Notice that 
the two front legs are often shorter and carried 
against the thorax. The ends of the legs are 
jointed. Observation will show differences in 
the leg endings in various types of butterfly. 
Butterflies are classified largely by their feet, 
but this cannot be discussed here. 

There are four wings, and the movements of 
these are controlled by expansion and contrac- 
tion of the chest, Wlien folded the wings are 
closed vertically and thus the underwings arc 
shown (moths generally show the upper pair, 
which are closed over the lower). Both butter- 
flies and moths have scale wings (hence the name 
lepidopteva) ; these scales rub off w\\en touched. 
The breathing, nervous, and digestive sys- 
tems are similar to those described for insects 
generally. 

3. The abdomen is elongated but does not 
call for any comment except that the repro- 
duct ory organs, excretory organs, and muscles 
make up this part of the body. 

The teacher would do well to obtain some 
butterfly’s eggs and rear them in a cage. 

Eggs 

Butterflies' eggs are usually laid on the under- 
sides of leaves. By some instinct the parent 
deposits the eggs singly or in colonies on plants 
which will provide food for the caterpillais that 
will develop from the eggs. Search will generally 
reveal eggs which can be secured for scliool 
observation worlc. Do not pick the eggs off but 
take the leaf or spray on which they are found. 


The eggs should be observed through a magni- 
fykig glass and drawings made of their shapes. 
Many beautiful patterns can be observed. Some 
moths lay their eggs on twigs. Other butter- 
flies and moths lay their eggs on any material 
without apparent selection or thought. One 
of the most common for school observation is 
the common cabbage butterfly. The eggs are 
golden yellow and can be found on the underside 
of the leaves of the cabbage and other plants 
of the cabbage family 

Caterpillars 

From the eggs hatch out caterpillars. The 
tiny creatures cat enormously and grow quickly. 
The presence of caterpillars on a plant is often 
first shown by the signs of leaf destruction The 
caterpillar is worm-like and has a head and a 
body on which there are a number of legs. The 
front six aie the true legs, and correspond to the 
ultimate six legs which the perfect insect will 
have. There are other tempoiary legs. This 
examination and description of the legs will 
provide observational work. Attachments for 
climbing may often be observed. Caterpillars 
walk in different ways. These should he ob- 
served. The “looper" caterpillar, for example, 
seizes objects with the front legs and draws the 
two temporary legs almost up to these, thus 
looping Ills body. The jaws are very powerful, 
and the head is strong; there are traces of 
antennae. As giowth proceeds caterpillars cast 
theii coats 

A very interesting .study is that of tlie colmii'- 
ing of caterpillars. Some arc very like the leaves 
or twigs on which they Jive . the sticlc cater- 
pillar is a good example. Such an instance of 
protective colouring may lead to a talk on other 
protective colours, e.g, lions in the desert, tigers 
in bamboo, chameleons, etc. 

Some caterpillars though briglit and gaudy 
expose themselves freely: these are found to 
have a taste unpleasant to birds, Experiments 
witli chickens will prove that after tasting one 
unpleasant caterpillar they will 1 eject tliose of 
like colouring. The caterpillar of the magpie 
moth, which is found on currant bushes, is one 
of this type, 

Notice here that catei pillars which feed at 
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times this coat changing will take placcj and 
the caterpillar will grow bigger and bigger. 

8. When the fifth coat change might be ex- 
pected the caterpillar begins to eat less but is 
not so listless. Wandering round it looks for a 
stick or a projection. This indicates that the time 
has come for not a change of coat but a change 
of state. The pupa stage is about to begin 

9. Make a number of paper bags in the shape 
of cones, that is, like the sweet bags often 
supplied in shops Place a cateipillar which is 
ready in each ot these and pm up to the side of 
the cage. 

10. Spinning will begin and soon the cater- 


pillar will be shrouded in a beautiful silk cocoon. 
When the cocoons are complete, silk producers 
bake the cocoons or tieat them so that the pupa is 
killed The silk is then obtained from the cocoon. 

11. Leave the cocoons in the cage. Some 
fifteen days after the cocoons are fully made 
some of the moths will be ready to come out. 
They will bite their way through the silk and 
emerge as yellowish white moths barred with 
indistinct lines of darker colour. 

12. Mating may take place between a male 
and female moth, and eggs may be laid which 
will be feitile. Their fertility, of course, will be 
tested by whether or not they hatch. 


Some Butterflies and Moths to he Observed 


Butterfly 

Food of 

Perfect TnsecL 

Aloth 

Food of 

Perfect Insect 

Caterpillar 

Seen 

Caterpillar 

Seen 

Larpe white 

1 

Cabbage 

June- Aug. 

Eyed Hawk 

poplar, willow, 

late Summer 


apple 


Bed Admiial 

nettle 


Death’s Head 

potato 

June 




Hawk 


Peacooh 

.. 

July- Aug 

Convolviilu‘1 

Hawk 

Magpie 

convolvulus 

June 

B dins tone 

buckthorn 

Spring, Aiitunin 

gooseberry. 

July, Ang. 

TovtoiscsKcll 

nettle 

June-Sept 

currant 


Common blue 

wild strawberry 

Juue-Aug 

Tigci 

many garden 



and grasses 


plants 

all Summci 


SPIDERS 


The spider should not be included in a section 
devoted to insects. A note or two on this 
creature will not, however, be out of place, as 
it will emphasize the reason for its non-inclusion 
as an insect. 

The garden spider may be taken as a typical 
spider. It belongs to the joint ed-foot animals 
(c/. insects), but is in the arachnid class. The 
body has two parts — 

(«) The head and bieast united in one pait. 

(b) The abdomen. 

The head has two pairs of appendages — 

(fl) One pair, used for seizing its prey, with 
peculiarly jointed ends and poison fangs. 

(6) One pail used as feelers. 

The mouth is small and placed on the under- 
side of the head. There are eight eyes with single 
facets. 

Below the head on the part coriesponding to 


the thoiax arc foui paiis of legs. Each leg is 
tipped witli a special claw-like device which 
enables the spider to cling to surfaces over 
which it desires to walk Interest in spiders is 
increased when their webs are examined. The 
silk used in making these webs is manufactured 
in special spinnerets which are situated at the 
end of the abdomen The silk is foiced out of 
the spinnerets by contiaction of those organs. 
Numbers of spuming tubes, many hundreds in 
fact, are enclosed within each spinneret. Several 
kinds of silk can be woven, and some wet and 
some diy according to the need of the spider. 
The five strands coalesce together to form 
strongci threads, and the silk is manufactured 
by the hind legs of the spider The gaiden 
spider builds a most beautiful web, in which 
it hope.s Lo entrap flics and other insects for 
food- 
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C ERTAIN animals come within the child’s 
enviionmeiit, and it is necessary to in- 
clude some lessons on these in the Natuic 
course. The lessons willj of courscj deal only very 
simply with the structure of the various animals, 
and the notes included here are intended to ofler 
some guide as to the methods of treatment. 

The animals which should be described in the 
course can l3c divided into three groups — 

I, Domestic animals — these include the cow, 
sheep, pig, horse, dog, and cat 
2 Wild animals of the countryside — here, 
talks on the rabbit, fox, stoat, weasel, and badger 
might be given. 

DOMESTIC 

The word "domestic” is derived from a Latin 
word domus — a house. This explains of itself 
that domestic animals are those which belong 
to the house or home, that is, they are animals 
that live with or near man, and are his especial 
concern. (Incidentally, why is a word which 
comes from the Latin found in the Englisli 
language? Such things are worth nientioning 
sometimes.) The domestic animals are kept by 
man for several reasons — 

T. As friends and pets, e.g. the cat and dog. 

2, As protectors, c.g. the dog. 

3, As supplieis of milk, c.g. the cow and goat, 
etc. 

4. As suppliers of food, e.g, the pig, sheep, 
bullock, etc. 

5. As beasts of burden, e g the liorse, mule, 
donkey, camel, etc 

The Cozv 

Cows are kept chiefly foi their milk, but the 
flesli also is eaten by man. Get the children to 
describe the appearance of a cow — the shape of 
the body, the shape of the head, the position 
of eyes, ears, and horns. Notice that there 
aie various kinds of cows. Pictures of cattle 
can be obtained from a weekly paper such 


3 Typical animals of other countries: (a) 
Carnivorous types such as the lion, tiger, and 
leopard, (&) herbivorous types such as the 
deer, bison, and buffalo; (c) other interesting 
animals; here the selection is very wide, and 
might include the elephant, the giraffe, ami the 
kangaroo. 

These lessons will, of course, be mainly 
descriptive, and will he illustrated mainly wiLli 
pictures (see Pkactical Junior Tn.vciiEu 
Animal Charts). Visits to a zoo can also be 
ananged in some ca.scs. Tlic lessons should be 
linked up with the geography course, 
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as the Farmer and Stockbreeder. Cattle-cake 
dealeis and vendors of patent cattle foods will 
also supply attractive pictures for class use. 
These can be used m composition lessons. The 
shape of the legs and feet should be noticed and 
the hoofs arc especially interesting. The horns 
of the cow are liollow. Those of the deer family 
are solid and are shed annually. 

The cow cats only vegetable food, that is, it 
is a vegetarian. The grass or hay upon which it 
feeds is pulled off by its teeth, with the assist- 
ance of it.s tongue, and is swallowed. The food is 
quickly eaten and stored in the first stomach. 
When this stomach is full or the cow has no 
immediate further opportunity to gather more 
food it lies down. The food then passes from the 
first to the second stomach, from whence it 
passes back to the mouth to be chewed. Most 
children will have seen a cow chewing the cud 
The food is then swallowed and passes through 
a third stomach, and finally is digested in the 
fourth stomach. It is intere.sLmg to notice that 
animals wliich chew the cud 111 the wild state 
have to swallow hind rapidly, and then often 
run from their enemies. Tims they are so con- 
stituted that the digestive and even chewing 
process can lie done later in quietness, 

Milk which is obtained from the cow is a 
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perfect food. Although nearly yoths of it con- 
sists of water all the main groups of food aic 
present in it. As milk easily becomes contami- 
nated with germs of disease special care must 
be taken to keep it clean. The thi'ee mam 
grades of milk are Tubeicuhn Tested (Steidized) , 
Tuberculin Tested (Pasteurized), and Accredited, 
por details see H M.S.O. leaflets No 1589 and 
1590, T950 

In town schools especially a talk on the way in 
which milk reaches the home might be given : 


Wild sheep are still found in some parts of 
the world. These are mostly horned and have 
short tails. Many domestic sheep are unhorned 
— the females generally are without horns — and 
the tails arc long. Sheep are kept in flocks and 
feed on grassland. The lower slopes of mountains 
and the up] ands are the chief homes The country 
child will have splendid opportunities of watch- 
ing sheep and of seeing how nimble the lambs 
are m springtime. Sheep are herbivorous. Soon 
after the middle of May shearing begins, and the 



Pig. 69 

'^Jicep in ihe Peak District, Derbyshire 
The jrass of the wqyIcI provide past we fov sheep 


(a) milking the cows. (6) cooling the milk, (fi) 
placing it in large cans, (rf) transport — rail or 
road, (e) the milkman, (/) bottled milk. 

Many valuable bi-pioducts are obtained from 
the carcass of the cow — leather from the hides, 
horn for knife handles, etc., from the horns, 
glue from the hoofs, aitificial manure from the 
bones, sausage skins from the intestines, etc. 

The Sheep 

Sheep are kept for their wool and for their 
flesh. Children will have seen loads of frozen 
mutton being delivered at butchers' .shops ui 
the cities. This will serve as a link with a 
geography lesson. 


long woolly coat which has kept the sheep warm 
in winter is clipped off and sold. The fleece, a.s 
it is called, must be cleaned, combed, spun, and 
woven before it is useful as clothing to man 

The Pig 

Pigs are not very attractive animals as kept 
ill the average pigsty, though when kept in the 
open and in woodlands they are not so unpleas- 
ant, and may even de^'elop habits of energy and 
strength. The wild pig can be dangerous to man . 

The pig has cloven hoofs. The shape of its 
head, with the pointed snout which is supported 
by a special bone not found m other hoofed 
creatures, is typical of the pig family 
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The pig is supplied with tusks iu both jaws 
though ill some kinds these are not very prom- 
inent. The tusks in the uppei jaw point 
upwavd. There aie four toes on each foot: only 
the middle two touch the giound iu walking. 
Pigs have only one stomach and do not, thevc- 
foie, chew the cud. The coat is coveied with 
bristles Practically the only use made of the 
pig is for food. When un cured the flesh is 
known as pork, when cured it is called bacon. 
The pig will eat flesh as well as a vegetable 
diet. 

The Horse 

The horse is the chief beast of bin den in tlic 
British Isles. The Red Indian and Arab were 
always proud of the noble steeds which carried 
them in the chase, in warfare, and in more 
peaceful pursuits The horse unlike the cattle 
previously described, stands on one. toe Oiigi- 
nally the ancestors of the hoise had five toes 
two have now disappeared, and the remains of 
the other two toes aie seen in two splint bones 
found near the fetlock Wild hoiscs are still 
found in Mongolia. Other wild lioises have origi- 
nated from those who have escaped from domes- 
ticity. The food of the horse is entirely vegetable. 
Horses have been bred by man for various 
purposes. The strong, slow-inovmg cart horse, 
the high-stepping carriage horse, and the agile 
graceful race-hoise can all be observed, In the 
couiitiy the hunter can be seen — speedy, suic- 
footed, and a good jumper 

The Dog 

The dog IS essentially a friend of man. 
Through long ages the dog has learned to love, 
respect, and live witli human beings, Dogs 


can be trained Lo attack buiglniij, leirlcvc 
game, round up sheep and cattle, and guard 
property. Nevertheless their chief function is 
to act as a compaiiioii to man. Dogs arc natur- 
ally flesh-eating mammals and, therefore, need 
a considciable amount of meal in tlicir diet. 
Their teeth are especially made to tear meat, 
the pointed canine teeth particularly pioni- 
ineiit Dogs walk on their toe.s and cannot 
withdraw their claws into the paws. Tliere are 
five toes on the foic feet and foin on tlic liind 
fed. Many lnced.s arc kept, and il lust mt ions 
of these can be obtained from a paper such as 
the Do^ World, which is published weekly. 

The Cat 

Though often kept in the house as a pet, 
the cat docs nut give so much real affection as a 
dog, or at any rate iL docs not show it so readily 
Young cats aie particularly playful in thcii 
liabits and graceful in their movements. Tlie 
cat is usually gentle, and makes a good pet for 
a child It is also useful in that it dcstinys rats 
and mice, which aie pests in some hoiise.s. 

The cat IS a meat eater and a hunter. Wild 
cats aie pai ticiilarly savage, and the beasts of 
prey are mostly membcis of the cat family. 
The teeth are well developed for the purpose of 
tearing meat and killing smaller forma of life. 
The claws can be drawn back into .sheaths within 
the paws, and are particularly .sharp and cuivcd. 
Tlie cat does not chew its food. The tongue is 
rough and hle-likc ' the veiy last bit of flesh can 
be removed from a bone with the tongue. 

The long years m which cats have lived witli 
man have somewhat altered the luibit.s in hen ted 
from savage aiice.stois Yet cats still love to 
steal away for the adventure of lumtiiig in the 
fields, hedges, 01 in the haunts of mice and lats 


WILD ANIMALS OF THE COUNTRYSIDE 


The Rabbit 

The rabbit \s kaosvu to both town and country’ 
children. IL i.s an annual which in it.', n.ilunil 
.state lives in burrows in the ground, and feeds 
entirely on vegetable food Food is obtained 


not only jiom herbage but also froiii hark 
gnawed from trees Foi this reason the rabbit 
docs cousidcialilc cUunage The front teeth aie 
chisel sliajicd In the wild stiite the rabbit feeds 
at night, The grey-brown colour of it'' fm is 
especially suitable to act as a piotectioii against 
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observation. On alavrn, the feeding rabbits 
remain perfectly still. Then one or more raise 
their tails and the warning patch of white is a 
signal for a general rash to the burrows. Where 
the country is quiet, and foes of the rabbit are 
few or none, the rabbit will often feed in the 
day time, 

TJic rabbit for many years lias been kept as 
a pet. In addition, rabbit farms are run in order 
to obtain the fur. Breeding of rabbits com- 
mercially has led to many different varieties 
with vaiious markings on the fur The flesh is 



Fig. 70 
A Hare 

The grass avst of the hare is called a farm. 


also sold for food. Wild rabbits are trapped and 
shot for their flesh. (The hare is larger than the 
rabbit, is more swift of foot, and does not live 
in burrows. The shape of the body is somewhat 
different too.) 

The Fox 

This well-known wild animal is hunted by 
packs of dogs m the British Isles. It is a member 
of the dog family but has a differently shaped 
head from the domestic dog's, and its eye pupils 
are elliptical, not round. The fox has a long, 
thin bofly with a reddisli brown coat; the fur 
on the stomach is white, The long and bushy 
tail is known as the brnsh, The fox lives in a 
burrow. This the animal may construct for 
itself or it may use that of rabbits or badgers 
Baby foxes are usually born in April, and there 
are usually four or five in a litter, The food of 
the fox consists of small animals, birds, insects, 
and fruit. Prowling in the night, the fox often 


kills large numbers of poultry. This makes him 
an enemy of man. Were it not for the protection 
afforded to the fox by the hunting community 
it is probable that it would have become extinct. 
Farmers would not tolerate its raids on the 
poultry farm. 

The Stoat and the Weasel 

The stoat is a flesh-eating mammal of the 
weasel tribe. It is about 10 in. in length, the 
female being shorter than the male. In summer 
the coat is reddish brown above and white 
below, the ear being tipped with white and the 
tail with black. In winter the coat may be white 
except the black tail tip The name ermine is 
applied to the animal when white. The change 
in colour occurs only in colder climates, so that 
wbilst stoats in England rarely become pure 
white those of northern Scotland and Scan- 
dinavia do No stoats are found in Ireland. 
Stoats hunt and feed at night on rats, mice, 
and similar creatures. Rabbits and hares are 
also attacked by them. The white fur is valuable, 

The weasel is not quite so large as the stoat, 
being rarely more than 8 in. long. In colour and 
habits it is very similar to the stoat 

The weasel hunts with great ferocity, and is 
particularly fond of poultry and eggs The 
weasel often lives to four years of age, but a 
stoat rarely lives more than two years, 

The Badger 

The badger is a much larger animal than 
either the stoat or weasel, being over 2 ft. long 
when full grown. It is grey, but striped with 
black and white down the head. The badger 
lives in holes in the ground, and is only to be 
found in the more secluded pai ts of the country. 
Hunting by night, the badger feeds partly on 
roots and insects, although it is really a flesh- 
eating type of animal. It is quiet and inoffensive 
in its habits unless attacked, when it is fierce 
and stubborn, A sport once common in Great 
Britain was that of badger baiting . small dogs 
were encouraged to attack a badger. This sport 
is now prohibited, Badger hair is used for brush 
making. In China the flesh is considered a 
delicacy. 
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TYPICAL ANIMALS OF OTHER COUNTRIES 


There are numberless animals which might 
be described, and the Practical Junior 
Teacher charts will give an idea of the com- 
parative sizes of some of them. 

Native coioitries of some well-known Animals — 


Cliimpanzee 

Gorilla 

f Equatorial West and Central Africa 

Monkeys 

Gibbon 

) 

, Malay 

Tiger . 

, India, Malacca 

Leopard 

, Africa, S. Asia 

Puma . 

. America 

Jaguar 

Lion 

, Central and South America 

, South and Central Afiica 

Brown Bear . 

. NorLheni Latitudes 

Grizzly Bear 

Canada 

Beaver 

. Canada 

BufTalo 

. Canada 

Yak . 

. Tibet 

Antelope 

. India 

African Rhinoceros Upper Nile 

Indian „ 

India, Malay 

Dromedary 

. Asia and Africa 

Camel 

. Central Africa 

Zebra , 

. Ea.st and South Afiica 

GiialTc 

. East and South Africa 

Kangaroo 

. Australia 

Hippopotamus 

Africa 

Crocodile 

. Africa 

Alligator 

. America 

Carnivorous 

Types 


The lion that feeds on grass-eating animals, 
the tiger, larger and more cruel, that creeps 
through the long bamboo grass, and the leopard, 
whose coat resembles the dappled shadows made 
by the trees, might be taken as types of meal 
eaters. It may be mentioned that the male 
lion in the natural state does not possess the 
bushy mane so characteristic of him in captivity. 
Some types never develop the mane at all, but 
in those that do it is constantly being torn off by 
undergrowth. 

Herbivorous Animals 

Throughout the world man has sought these 
as food through long ages. The Red Indian 
hunted the bison. Deer, antelopes, and buffaloes 
have been hunted in othei parts of the world. 

Interesting Wild Animals 

The elephant is found in Africa and Asia. The 
Asiatic or Indian elephant has smaller ears but 


a much larger head than the African type. The 
African elephant has only three nails on the 
hind feel, whilst the Indian has four. The trunk, 
which is leally an elongated nose, has two 
finger-likc ends in the African elephant, and but 
one ill the Indian. The Indian elephant is often 
blotched with white. The African elephant 
develops largo tusks, and is valued for the ivory 
these yield. The Indian elephant is used as a 
draught animal. Elephants are vegetarians. 



Kfidiik Snal'skot 

Fig. 71 

*-l Giraffe in the Zoological Gardens, London 

7 be jiatn’P name ti "Xtitnapa," an Auibtc teohl 
tncnninq “ {he beaut i/iil 

The giraffe always amuses children by its long 
neck and peculiar gait. The body is small, the 
hind part being lowci than the front. Two 
short horns are found in the head. The tongue 
IS long. Food, whicli is vegetable, is obtained 
from trees and bushes. The giialle may be as 
much as 18 ft. high and can only touch the 
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gromid with its head by strelcbiiig tbe legs wide 
apart. 

The luingaroQ is interesting as being a pouched 
mammal. The animal is found as a native only 
in Australia and New Guinea, Many species are 
known, some as small as rabbits and the largest 


5 ft, in length of body with a four-foot tail 
behind The kangaroo is a vegetable feeder, 
eating at night, The young are kept for some 
time after birth in a pouch Even when able to 
feed on grass the tiny kangaroo will bound back 
to the pouch on any alarm of danger. 


KEEPING PETS 


There is considerable value in keeping pets. 
Children learn to treat living things with respect 
and kindness, It will be found that these traits 
are not necessarily inherent in children. Young 
animals do not always find their most consider- 
ate friends amongst untutored children. On 
the other hand, the patience and tolerance 
displayed by animals for the tugs and twists 
inflicted upon them by tiny children must be 
admired. 

In the army and in the backwoods the soldier 
or wanderer gives first consideiation to hi.s 
animal. The physical needs of the horse, mule, 
or camel often come before those of the man. 
Children learn habits of legularity and order 
when they have pets to consider 
There are also lessons of biology and the laws 
of life which can bo observed and assimilated 
when pets are kept. Young Farmeis' Clubs en- 
courage boys and girls to care for and tend some- 
thing that lives and grows. The Junior School 
Nature Scheme might well have some place in 
it for the eucoiuagement of the keeping of pets 
by boy.s and girls. 

Many difficulties have to be overcome. Par- 
ents are not always anxious to allow their 
children to keep animals. Children, too, whilst 
keen for a time, sometimes seem to lose zest for 
their pets almost as quickly as tlicy took up the 
task of caring for them. Then conditions at 
school are not always suitable tor communal 
pet keeping. In country schools it is sometimes 
possible to have ranges of labbits' hutches, 
pens oE poultry, or a small aviary. In the town 
school this is not possible. 

What, then, can be suggested to overcome 
some of these diMculties? In the first place it is 
evident that some cbilchen in the school will 
already keep pets — cats, dogs, canaries, rabbits, 
and perhaps tame mice. Ai-range a pet show. 


either separately or in conjunction with the 
school flower show Invite the parents to the 
show, charge them a small entrance fee if you 
like, and offer prizes. It is an illuminating ex- 
perience. Oil one occasion some twenty dogs 
were brought to school to be judged. No judge 
ever liad a more difficult task. The dogs were 
nondescript in breed, but had been very carefully 
groomed. It was quite a social event judging 
those dogs in the school playgionnd, and what 
a crowd formed the ring Similarly the cats and 
kittens, labbits and canaries, guinea pigs and 
mice were a mixed collection Those who had 
never believed in keeping pets before or who 
doubted the wisdom of linking the school with 
pet keeping would have been converted. 

After the show has .stimulated interest the 
next thing to do is to arrange for some after- 
school talks on pet -keeping by some one who 
might be called an expat, The Inspector of the 
Royal Society for the Prevention of Ciuelty to 
Animals is always a friend who can be relied 
upon to give assistance in this way, A school 
pet show may lead to the discovery of other 
friends who can be induced to come and talk to 
the children. 

The teacliei may talk about the various kinds 
of pets and give some little instruction that will 
be helpful to the children. 

Dogs 

Dogs serve various uses The farmer and 
liuLitei have their dogs to assist in their work. 
The dog which the child will keep will be a pet, 
but may also be a watch dog. The large dogs 
are not suitable for small houses. Amongst those 
that can be lecoininciided are terriers — fox, 
Irish, black and tan, Scotch, Skye, and York- 
shire — pomcranians, chows, and spaniels. 




A'rttAT'' 

I'lC, 

A Brown Bear itl ihc Zoological <TH)deii\, Londnu 

7 he Hyown Jieay./oinid tn iVoK/irrji Eniopc, is very similar to the (fi i^ely Ucai <»/ i\’in//i I inei ua, tJiiiUf,Oi 
the s-iioti/ of the liroxva Benr ix xliovger, lha ears larger and more iipslnmling, and the eves failhci u/xiK 

ihan those of the Griaely Tianr 
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A puppy is interesting to a child, and there 
is pleasure in seeing the wee dog grow tip, 
Patience is required to teach puppies good 
habits, and distemper often takes toll of baby 
dogs ; steam from hot water containing eucalyp- 
tus oil gives lelief to the catairh which this 
involves 

Cleanliness is essential Bathing is sometimes 
necessary The coat should be brushed daily. 

A dog needs exercise and regular walks should 
be taken with the dog. Meals should also be 
regular. Too much meat is harmful Small 
bones should not be given as they splinter and 
may cause internal injury. Small dogs may sleep 
in a basket. Where a kennel is provided it 
should be dry, warm, and sheltered. Dogs like 
company, so have them indoois as much as 
possible. 

Cats 

Generally cats require no special sleeping 
place, and as they are most assiduous in tlieiu 
own care of their coats require no attention in 
this way, though Persian cats sometimes need 
to have some of the old coat removed when new 
hair is growing. Cats should be allowed to go 
out sometimes as they require exercise as well 
as do dogs. Pish and meat should be given 
sparingly Bread and milk, gravy and vegetables 
make quite good food. A little cooked meat can 
be given. 

Most of the cats kept arc mongrels, but there 
are many beautiful pure breeds. The long-haired 
chinchilla and the long-haired tabby aie very 
showy. The tortoise-sheU cat with short hair is 
well known. 

Rabbits 

Rabbits should be kept only where there is 
plenty of room for the hutch — it can be at some 
distance from the house in a sheltered spot. 
The hutch should be placed where it will catch 
the sunshine at some time of the day. It must 
be built so that the floor slopes slightly to give 
drainage, and should be divided into a sleeping 
compartment (with no light), and a run covered 
with fine wire, The sleeping place should be 
supplied with dry straw or bracken — not hay. 


A spring clip should be arranged on the wire into 
which hay or green stuff can be clipped. The 
animals can feed from it without soiling the 
food. Gieat fun can be had in summer by con- 
structing a movable run in which the labbits can 
be placed on a lawn. They will enjoy feeding 
from the grass, and the riui can easily be moved 
to a new place when all the tender leaves have 
been eaten from one patch 

The first meal of the day should be of oats and 
bran, with green stuff to follow. The evening 
meal may be similar Green stuff and hay should 
be kept in the clip and renewed frequently. 

Cleanliness must be observed, and the hutches 
should be cleaned out at least once a day. 

Angoms are pretty rabbits with long white fiir. 
They require considerable attention to keep their 
fur m good condition and uninatted. 

Chinchillas are hardy rabbits and good pets, 

Other varieties are Belgian Hares, Blue Bev- 
erans, and Dutch. 

Some Other Pets 

1. Mice, These require a plentiful space and 
considerable attention with regard to cleanliness 
in their quarters, otherwise they become objec- 
tionable. Sawdust should be placed on the 
floois of the cages, and this should be changed 
very frequently. The mice should be fed on 
vegetable food — oats, wheat, and bird's seed 
are the best. Water should be provided. 

2. Guinea Pigs can be kept very mucli in the 
same way as rabbits, but the hutches should 
be placed in a shed during winter as these little 
animals are moie delicate and cannot bear very 
much cold. 

3. Cage birds are often kept as pets. There 
are arguments for and against the practice. 
Where birds are kept in cages, the cages should 
have only one wired side, the front The cage 
should be kept out of full sunlight and draughts. 
Perfect cleanliness should be ensuied, a plentiful 
supply of water provided, and suitable food 
given. Canaries like seeds of millet, canary 
seed, rape, gioats, and linseed. A variety from 
day to day should be given and not variety at 
one meal. Titbits in the way of boiled egg, 
meal-worms, and small caterpillars can be given. 

Mule birds are those bred from a pair of birds 
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one of which is n canary. They arc generally 
more liardy than pure-brcd canaiies. Among 
the possible crossings are; goldfinch-canary, 
chaffinch-canary , and linnet-canary. 


Aquarium Life 

Some stud3^ of the life of creatures and plants 
which live in water can be made where an aquar- 
ium is provided for the purpose. An aquarium 
IS a glass vessel or one with glass sides in which 
water creatures and plants can be observed, If 
the water is fresh then the aquarium is known 
as a fiesh-water aquarium, if it contains sea 
water then it is known as a marine aquaiium. 


Buying an Aquarium 

The simplest form of aquarium is, of course, 
an ordinary glass bowl or rectangular dish, 
which can be purchased for less than los, 
Where funds will allow it is better to purchase 
a proper rectangular tank. A built-up aquarium 
i8 in. long, 12 in wide, and 12 in, deep can be 
purchased for about 50s. A large one 4 ft. long, 
15 in. wide, and 15 in, deep costs about £g, A 
cheaper kind can be made by a sldlful amateur. 
On a stout base board, angle plates aie fixed. 
These plates rise vertically from each corner. 
A slab of slate is placed on the base board and 
sheets of glass are fixed between the angle plates. 
The glass sheets and slate are made waterpioof 
at the joints with special waterproof putty which 
can be purchased for the purpose. There is 
good fun in keeping an aquarium, even if it is 
made in a large glass jam-jar 


Preparing the Aquarium 

Having seemed the aquarium the next 
business is to prepare it fur use. The bottom 
must be covered with sand. Any one who has 
stirred a spoonful of clay into a glass of water 
will realize that the fine particles take hours to 
settle . if any clay gets in the tank the slightest 
movement of fish or plant will make the water 
murky for a long time, so it is nccessaiy to wash 
with many changes of water the liver sand which 
has been obtained, Similaily any rocks, stones, 
pebbles, shells, or oinaments which are to be 
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placed in the water must be scrubbed and washed 
in several changes of fresh water. 

Water, I' or a frcsli-waler aquai ium water may 
be obtained from a pond. Sec that the supply 
is clear and free from clay. Where no pond 
water is available place rain-water in the tank 
Tap water is not to he rccoininendcd. 

Aquaiic Plants, A knowledge of Nature study 
shows that tlierc is a balance of plant and animal 
life witliin a pond. The plants supply tlie oxygen, 
which is slightly soluble in water, for tlic fish 
and other cieatures to use lu order to inaiiUain 
life. Thus it is necessary next to obtain some 
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plants for the aquarium. Pond plants arc easily 
obtained from ponds or the margins of rivers. 
These should be lemoved with roots and washed 
before placing them in the aquarium. It is 
possible to purchase pond plants from naturalists 
or in a large town an inquiry to a store may be 
successful in securing some plants. The Cana- 
dian pond weed is suitable, as it grows quickly 
and needs no soil for the loots Other kinds arc 
willow moss, water-mint, and water crowfoot. 
Floating plants can also be used and the common 
duckweed is easily obtained. Small pebbles 
should be tied with silk to the roots of rooting 
plants, and tiicse should be put under the sand 
with the pebbles placed on top The plants 
should be left for two or three weeks to allow 
them to become established. 


Inliahifants of the Aquarium 

In towns the easiest way to begin is tu secure 
a number of goldfish — according to the size of 
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the tank — and to place them in the aquarium. 
Very interesting observations on the method 
of swimming — rising, falling, turning, propul- 
sion, etc. — can be made. The moving fish will 
be a never ending source of interest to the 
Juniors. Do not place the tank in direct sun- 
shine for too long a period. Those who have seen 
tanks of fish in some fishinongeis’ shops will 
realize that in addition to goldfish there are 
other suitable fish — a small peich or loach, two 
or three gudgeons, a chub 01 a dace are all 
possible choices. Some of them will thrive 
together 

Other creatures may be included, too, though 
a sheet of muslin, perfoiatcd zinc, or glass is 
necessary to keep some of them from straying. 
Naturalists can often supply suitable examples 
of pond life. It must be remembered that some 
creatures piey on others. The great water beetle 
IS harmless to other life, the great diving beetle 
IS a foe to fish, snails, and other life. The diving- 
bell spider is interesting. At certain times of 
the year the changes in the larva of the dragon- 
fly may be observed, and the way the spawn of 
frogs or toads change until the complete creature 
is evolved is worth stud5dng. 

Shell fish should also be included. These 
creatures will keep down the green slime which 
would otherwise form on the glass. They can 
be obtained from pond edges, canal sides, and 
sometimes from brooks. The duck mussel, and 
the fresh-water cockle and mussel can be 
obtained. Experience will teach how to main- 
tain a balance of life, and observation will show 
what creatures are destructive. 

Food should be supplied twice a day, but only 
ill small quantities. Care should be taken to 
remove superfluous food as it will cause the 
water to become distasteful. Ant’s cocoons, 
vermicelli, fish meal, and various kinds of worms 
are among the kinds of food which can be given 
Raw meat minced up can serve as a substitute 
when none of these can be obtained, Food for 
the creatures of the aquanum can be easily 
purchased at Naturalist’s shops. 

Water should rarely be changed. If the proper 
proportion of plant life is present then the water 
will remain pure and wholesome. Should the 
fish be seen continually coming to the surface 
of the water it is probable that there i.s not 


enough aii present and the water wants aerating. 
This can be done by forcing an in with a fire 
rose hose or by letting water drip in so that air 
is can led in with the water. Where the water 
is completely changed it must be allowed to 
stand in a bucket 01 tank for some time so that 
it becomes at the same temperature as the water 
already in the tank. Goldfish are especiallv 
liable to die if great differences of temperatme 
are experienced. Water drawn from a tap is 
considerably colder than water which has le- 
mained for a long time in a bowl or aquai iuin, 
and yet people often change the water by merely 
adding ta]i water ! 

A Marine Aquarium 

This should be filled with real sea water; 
ordinary water may be added from time to time 
to maintain the water level. Seaweed and many 
of the beautiful sea plants may be obtained 
during a visit to the seaside. Sea anemones, 
shrimps, and shell fish also can be collected. 
Of course, they must be earned liome in jars of 
sea water. It is recommended, however, that 
only schools actually near or on the sea coast 
should keep a salt-water aquanum. 

Fond Life 

Every pond, stream, and brook is full of 
living creatures ranging in size from organisms 
that can be seen only under high-poweied 
microscopes to large shell-fish and beetles, 
lempoiary pools in a field, stagnating water in 
ditches, and even vases in which cut flowers are 
placed soon become alive with myriads of 
creatui es, some very primitive m their structure 
but all illustrating the wonders of life processes. 

Though the teacher in the Junior School may 
be interested in studying these, it is not practical 
to give detailed attention to pond life in the 
Junior School. Yet it is worth telling the 
children something of the creatures of the pond, 
and, where possible, showing them such living 
things. 

Here it is only proposed to comment biiefly 
on one or two interesting features 

The life history of a frog can be partly studied 
in school by obtaining some frog’s spawn and 
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watching its development. The changes which 
occur in the creature may be summarized as 
follows — 

I, In late spring the female lays hei eggs in 
large masses ; each egg is enclosed m an encir- 
cling mass of gelatine. The mass of eggs is known 


3. Ill about a fortnight (the Icngtli of time 
depending on tcmpciaturc and other ronditums) 
a tadpole hatches from each egg 

4, The baby tadpole has no month at birth, 
and lives on the food stored within it (r/. broad- 
bean and chicken) Small gills outside the main 
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as spawn. It is quite easy to secure some of this 
in April from almost any pond 

2. Whilst in this splierical state each egg which 
is fertile begins to grow The jclly-hkc covering 
prevents the eggs from overcrowding each other. 
The heat of the sun is also trapped by thi.s 
arrangement. 


body arc used (or bieathmg. oxygen dissolved in 
the water being absorlied and carbon dioxide 
being given up. Snckeis are pie.sent on each side 
of the head so that the baby tadpole can ding 
to plants and other suppoits 

5. A mouth develoiis, intciiial gills ap]iear, 
and the ciealuie liegiiis to feed on vegetation. 
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6- Hind legs develop. 

7. Front legs begin to form and the lungs 
develop, 

8. The lungs are used as well as the gills 
The tadpole frequently comes to the surface of 
the water to breatlie. 

9. Tile gills dimmish and finally close, the 
tail shrivels up and the tadpole has become a 
frog, 

Toads’ eggs are laid in long strings and not in 
masses, Both frogs and toads feed on slugs and 
insects. The toad does not seek the water as 
much as the frog, going there practically only 
at breeding time, Gardeners encourage toads 
because they destroy many insect pests Frogs 
do a similar service, but rarely stay long in one 
place. 

Beetles can often be seen swimming on the 
surface of the water or under the water. 

The largest British beetle is Dytiscus. This 
beetle feeds on tadjjoles, etc., and is carnivorous. 
The male can be differentiated from the female 
because he has on his front legs two pads which 
give out a gummy substance. The beetle comes 
to the surface to breathe. Air is drawn in at 
the back of the abdomen and entrapped under 
tlie wings, The eggs are laid on stems of weeds, 
a larva develops with a brown segmented body, 
SIX legs, and special air tubes on tlie end of the 
abdomen. 

Whirligig beetles can sometimes be seen. They 
are oval in shape, and can be seen whirling about 
on the top of the water. When frightened they 
dive below the surface and hide under the bottom 
of the pond. 

The water hoainian is well known. Its body 
is very similar to that of a boat. The creature 
lies on its back. One pair of its legs arc used 
always as oars, the other being mainly used for 
holding its prey or seizing on some support. 
When frightened the water boatman dives 
beneath the surface, but has a difficulty in 
reinaming long under water owing to the light- 
ness of its body. 

Water spiders are found m ponds, One, the 
wolf spider, hunts its prey instead of making a 


web to entrap them The true water spider has 
an underwater home The web. which is like 
an inveited thimble, is full of air, with an 
entrance at the bottom. The spider carries air 
down to the liouse by entrapping it between hair- 
like growths on its body. 

The mosquito is definitely a foe to man because 
it has the power of carrying germs of disease 
from one person to another. The egg is deposited 
in water and the larva and pupa stage are spent 
in water. Thus in all ponds the larva of the 
mosquito and gnat can be found. A film of oil 
on water prevents the larvae from obtaining 
air, and so they die. This method of eradicating 
the mosquito lias been successfully tried. 

The dragon-fly can often be seen flying over a 
pond in summei . Its beautiful colouring is very 
attractive, The body is veiy long, there are 
four wings, and the eyes are large and prominent, 
The flight is strong, swift, and agile Insects 
such as flies are chased by the adult dragon-fly. 
The larva spends its time lu the water It has 
a special mask or appendage of the jaw, which 
it can thrust forward to sieze its prey. There is 
practically no pupa stage. After about a year 
in the water the nymph crawls up the stem of a 
water plant, In a short time the skin cracks and 
a perfect dragon-fly is seen to emerge 
The caddis fly is like a light and graceful 
moth. The eggs are laid on a pond surface or 
]ust beneath the surface, and are surrounded 
with jelly The larval and pupal stages are 
passed in the water. The larva after a few days 
begins to construct a home for itself. This home 
is tube-Jike, and is built of grains of sand, leaves, 
sticks, etc. The end of the tube is closed when 
the larva is about to turn into a pupa. At the 
end of the pupa stage the creature emerges from 
the tube, moves about in the water for some 
time, and then rises to the surface whence it 
rises as the perfect and moth-like insect. 

Many other creatures can be observed' the 
May fly, various snails and worms, frogs, newts, 
and fishes of various kinds from the small 
stickleback and minnow to the large pike 
Also the plant life of a pond is interesting. 
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" Science ' The choice of topics should be closely related to the children’s interests and thetr Ireatinenl should 
aim at providing an answer to their inquiries which will satisjy them for the inonieHt. without destroying 
their wonder, or quenching their natural curiosity ' JIovo it works' is a good practical guide for the teacher 
in all this early work " — ^Thk Repoiit on the 1 ’uimaey Sciiooi., 1031. 


B oys and girJs olten wonder how Jiiany 
of the things they see every day work 
In the upper classes of the Junior School, 
a very interesting course of lessons can be given 
explaining some of these mysteries. This section 
will give a series of notes which may be utilized 
by the teacher m arranging a Junior science 
course. In a few cases it will not be possible to 
give a complete answer to the questions asked. 
For example, in describing how a flash-lamp 
works, or why an electric bell rings, a full dis- 
cussion of electrical and chemical theory cannot 
be given. At llie same time, explanations will 
be suggested which will give no false scientific 


ideas This is very important. Teachers of 
science in the Secondary Schools often find 
difficulties arise in their work because wrong 
impressions have been conveyed in Junior 
classes. This emphasizes tlie importance of the 
work of the Junior School teacher. It is found 
in English, history, and geography that the facts 
learnt in the Junior School are tliose which most 
readily abide. Similarly, in science, conceptions 
given whilst the childien are young are most 
easily lemembered and leproduced in later ycais. 
It is, therefore, vitally important that the work, 
however limited it may in some schools have to 
be in scope, should be builton the light principles. 


WEATHER AND KINDRED RECORDING APPARATUS 


The Weather-Cock or - Vane 

This is used to show clearly and quickly the 
way the wind is blowing. The first weather-cock 
is said to be the biazen Triton on the Tower 
of Winds in Athens, erected about loo n.c. The 
vane in its simplest foim consists of : (i) a tliiii 
plate of wood or metal fastened to a vertical 
rod in such a way that more than half the plate 
is on one side of the rod ; (2) a socket into vvJhcJi 

S33 


the rod fits, (3) four arms at right-angles, 
marked with the four chief cardinal points, 
fastened below the socket. When the wind 
blows, the plate will turn so that it suffers the 
least pressure from the wind. This can be illus- 
trated by fixing up a simple vane and blowing 
on it from various directions The state of the 
weather which may be expected can be roughly 
judged from the direction from which the wind 
l)lows. Tims, in England a south-west wind 


i8-(r.3f.f.|) 
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generally means that rain may be expected. The 
little rhyme beginning — 

The north wind doth blow 
And WB shaK have snow. . , . . 

indicates the same idea. 

The Rain-Gauge 

This is an instrument used to find the amount 
of rain which has fallen. Rainfall is always 
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Fig, I 
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2. The lid, which exactly fits over the cylinder. 
The top is made into a fnnnel which goes down 
into the cylinder The neck is narrow and the 
end turned up. 

3. The holder, which is a small tin placed in- 
side the cylinder. The neck of the funnel is 
inserted in this holder. 

4. The Measurer. Tliis is a tall glass cylinder 
very much smaller in diameter than the con- 
tainer. Scientists graduate the glass cylinder so 
that very slight falls of rain can be measured. 
They calculate what volume of water would fill 
the container to a depth of one inch. This 
volume is placed in the glass cylinder. It will 
occupy a depth of perhaps 4 in. or 5 in. A mark 



A Simple Rain-Gauge 


quoted in inches or centimetres, When it is said 
that an inch of rain has fallen, it means that 
if the land were perfectly level and water-tight 
the rain would cause water to the depth of one 
inch to cover the land. This gives an indication 
of the most simple rain-gauge. A glass jar or 
beaker with perfectly perpendicular sides, placed 
on a flat surface out of doors, would “catch" 
any rain that fell over it. Then, if a scale were 
pasted to the sides of the glass, the amount of 
rainfall could be read off. This kind of rain- 
gauge is open to several objections. 

1. It would be difficult to read very small 
falls of rain. 

2. Rain which was caught at one period 
might be lost by evaporation later on in the day. 

3. Rain might be lost by splashing, etc. 

In order to overcome these objections, a 
modern rain-gauge consists of four parts — 

I, The container, which is a cylindrical tin. 


is made at this point, and the glass cylinder 
can then be graduated into tenths and hun- 
dredths. To use the apparatus, the water from 
the inner tin is poured into the glass measurer 
and the rainfall is read off on the scale. 

It is possible to graduate a glass for class use. 
Obtain a circular tin. Measure one inch from 
the bottom, inside, and make a mark on the side. 
Fill up to this mark with water. Pour the water 
into a medicine bottle. Mark on a strip of paper 
placed on the side the height reached by the 
water, and divide this measurement into ten 
equal parts. Of course, this simple rain-gauge 
cannot be expected to be veiy accurate. 

The Barometer 

This instrument will doubtless have puzzled 
many children. The dial on which a pointei 
indicates fine, unsettled, or stormy weather, and 
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shows when rain may be expected, is certainly 
something of a mystery. 

The first point to teach is that the atmosphere 
has weight and can exert pressure in all direc- 
tions. This can be taught — 

I, By speaking of the effect of high winds 
and the destruction that is sometimes caused. 



2, By the simple experiment of filling a 
tumbler exactly full of water, placing a card 
on top and inverting The hand should keep 
the card against the rim until the glass is in- 



/llr Pressure 
Fig 4 

Ex-pmmeni Demonsimiing A \r Pressure 


verted. Then it can be lemoved, What pre- 
vents the water from falling out? It must be 
the upward pressure of the air 

Air Pressure 

Now speak of the effect of the pressure of 
a number of sacks stacked one on top of each 
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other. Ihe lowest sack would be compressed 
most. Pressure would lessen as the top was 
approached. This is analogous to air pressure, 
which is greatest at sea-level. Now procure a long 
tube. Fill it with water. Place the thumb over 
the top and invert, placing the end in a bowl 
of water. Notice that the water column is not 
lessened, Here the air pressure on the surface 
of the water in the bowl is transmitted to the 
water column and supports it. If possible, now 
secure a tube closed at one end and about a yard 
long Fill with mercury and invert as before in 
a bowl of mercury, The column of mercury in 
the tube will fall until it is about 30 in, high. 
From this fact deduce the fact that air pressure 
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A Simple Baromele) 


can only support a column of mercury of this 
heiglit, mercury being lieavicr than air. This 
will give some idea of the pressure of the air. 
Now discuss the point as to what would liappen 
if the inverted tube of mercury were carried up 
a mountain. Most children will sec that the 
column of mercury would becomeshortcr, because 
the pressure of the air is less. 

The next stage is rather more difficult. No 
experiment can be performed simply to illustrate 
the fact, but it must be explained that water 
vapour is less heavy than air. So, if there is 
a great deal of water vapour in the atmosphere 
then the piessurc of the atmosphere will be less, 
and the column of mercuiy which can be sup- 
ported will be smaller. Now, when a great deal 
of water vapour is in the air, there is more 
likelihood of rain. The principle on which tlie 
barometer works is to be found in thi.s fact. 
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~-\ Stormy 


There aie several kinds of baronietei — ■ 

1^ The simple inverted tube with scale at top 
end, (See Fig. 7.) 

2. The siphon barometer with special anange- 
ment for moving the pointer. (See Fig. 8.) 

3. The aneroid barometer. This woiks on an 
entirely different principle. It consists of a 
cylindrical metal box from which some of the 
air has been pumped out. The top of the box 
is made of tbin corrugated metal which yields 

. . to any slight difference of 

jUiai pressure placed upon it. 

Very Dry When the pressure in- 
creases, the top IS pressed 
inward ; when it is 
lessened, it springs out- 
ward. Special level s are 
attached through a spring 
to this lid and a pointer 
moves on a scale when- 
ever the box lid moves. 
The dial is marked by 
experiment. 

It may be well for the 
teacher to point out that 
a barometer could be 
made filled with water 
instead of mercury, but 
owing to the fact that 
water is 13 J times lighter 
than mercury, the air 
could uphold a column of 
water 13^ times as high 
Thus, a tube about 35 ft. 


Fig. 7 

Si}nple Baroinctcr 
and Scale 


as that of mercury, 
long would be required. 

Pressure of the air on the human body is 
about 15 lb. to the square inch. It may be men- 
tioned that airmen and mountain climbers, who 
reach high altitudes, experience discomfort and 
often bleed from the nose and ears. 

Several articles iii common use depend on air 
pressure, and will be described later. 


The Thermometer 

This instrument for recording temperatures 
depends upon the fact that when most sub- 
stances are heated they expand and take up 
more room. That solids expand on heating can 
be shown in several ways. One simple method 


is to cut out a metal gauge into which a nail 
will just fit when cold. When heated, the nail 
will not fit in the gauge, but will do so again 
on cooling. The teacher might refer to the 
spaces left between railway lines. To show ex- 
pansion of liquids the following experiment is 
recommended. Obtain a flask or bottle with a 
cork to fit the neck Eoie a hole in the cork 
and fit a tube Fill the flask with water coloured 
with red ink, insert the cork and tube, and 
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arrange so that the water comes an inch or two 
up the stem Obtain a bowl of hot water. Stand 
the flask in it. Notice that — 

1. The water in the tube begins to sink. 

2. Shortly the water column will begin to rise 
rapidly. 

The initial faU was due to the fact that the 
flask expanded and could hold more water. 
Very soon the larger bulk of water began to 
expand and so rose in the tube. 

The thermometer consists of a glass tube with 
a small bowl of liquid attached. Special pre- 
cautions are taken, but these need not be dealt 
with in the Junior School. The liquids generally 
used are mercury and alcohol. The alcohol is 
coloured with a dye so that it may more easily 
be seen. Alcohol is used for measuring low 
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tempei'atuieb as il freezes only at - 130“ C, 
Mercuiy is used for higher tempeiaturcs. In 
order that compaiisons can be made easily, 
scales are marked on theimometeis. First the 



An Expansion Experiment 

two fixed points are found: these are (i) the 
position occupied by the liquid when the ther- 
mometer is placed in melting ice — known as 
Freezing Point ; (2) the position occupied when 


Fahrenheit. Centigrade. Reaumup. 
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Fig 10 

Thermometer Scales 

the thermometer is suspended over fieely boiling 
water — known as Boiling Point If the scale to 
be marked on the thermometer is to be the 
Fahrenheit one, then Boiling Point is marked 
212° and Freezing Point 32°," and 180 equal 
division.s are marked ofl in between In the 
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Centigrade Scale, Boiling Point is 100°, Freezing 
Point is o”. Children may be sliown thermo- 
meters marked in both scales and also in. that 
of the Ri^aumur scale (Boiling Point, 80”: 
Freezing Point, 0°). 

The Clinical Thermometer, with which the 
temperature of children is taken, has a very 
narrow place in the tube containing the mercury, 
Tlie liquid is forced past this, but will not pass 
back without violent shaking of the instru- 
ment. Thus, the level to which this mercury 
rose can be read after the thermometer has been 
taken from the mouth. 

Valuable training in accurate observation is 
given if children are allowed to take daily read- 
ings of a thermometer both within and out of 
doors. 

Magnets and the Mariner's Compass 

Many children will po.ssess a little pocket com- 
pass. A lesson on the magnet will not, therefore, 



be out of place. For this the teacher should ob- 
tain two bar magnets and a mariner’s compass. 

Hang up one bar magnet and maik one end 
with a chalk mark to differentiate it clearly from 
the other. Notice that one end always points 
toward the North, Here it may be shown that 
it does not point to the geographical north ; 
this fact will probably have been brought out 
in the geography lesson. Mark the end which 
points m a nortliern direction with an N. Hang 
up the other magnet and find the end of this 
which points to the nnith, 
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Find what happens in the following cases — 

I. When the N. pole (as the north-seeking 
end of the magnet is called) approaches the N. 
pole of a swinging magnet. 

2 When the S. pole approaches the N. pole 
of a swinging magnet. 

3. When the N. pole approaches the S, pole 
of a swinging magnet. 

4, When the S- pole approaches the S. pole 
of a swinging magnet. 

It will be found that like poles repel and un- 
like poles attract, i.e. a N pole attracts a S. pole, 
whilst two N. poles repel each other as do two 

S. poles. 


Why does one end of the compass point always 
to the north? Here explain that the earth is 
really a gigantic magnet, and one pole is situated 
in a northerly direction. This explains the at- 
traction of one pole of the magnet. Here it can 
be shown that the north magnetic pole must 
be opposite in kind to that of the magnet. Thus, 
"north-seeking pole” is really a better name 
than "north pole,” for the pole of the compass 
needle that points north. 

Show the card of a mariner's compass. Tell 
how the different points of the compass are 
named and show how the compass needle is 
pivoted. 


HOUSEHOLD FITTINGS 


The Water System 

Why does water flow from a tap? Here ex- 
plain how water flows downhill. Connect a pipe 
from water in a vessel at a higher level to one 



Fig, 12 

Diagram of Tap showing Various Paris 


at a lower level and show how the water flows 
from the high level to the lower. From this talk 
about the position of reservoirs, 


How a Tap Works 

Procure a tap from an ironmonger's. Before 
the lesson examine it carefully. Fig. 13 shows 
its construction. It is quite an easy matter to 
fit a washer to a tap if the principle is under- 
stood, When the water is not flowing it is 


because the washer fits down over the entrance 
hole. When the tap is turned on the water can 
enter the upper portion of the tap and flow out 
through the spout. After a tap has been in use 
for some time, it may begin to drip. This is 
because the edges of the washer have become 
ragged and a tiny amount of water can pass 
through, even when the tap is supposed to be 
turned off, , 

Fitting a New Washer 

Washers cost only a penny or so. The children 
should be shown how they are put on. This is how 
it is done Turn off the water at the main if 
the tap is directly connected to it. If the tap 
is connected to a tank tie up the ball-cock so 
that no more water can enter, and empty the 
tank Now apply a spanner to the middle 
washer. This generally undoes in the opposite 
way to that in which the tap turns off. Test 
carefully, however, before putting much pres- 
sure on the spanner. Take out the whole handle 
and attached parts. It will be found that the 
washer is attached at the lower end. Unscrew 
a small nut, remove the old washer. Place a 
new one in position, replace the nut, and put 
back the whole in place again. 

Sometimes a tap begins to leak through the 
spindle and body. This indicates that the stuffing 
in the stuffing box needs replacing. It is made 
of twine coated with fat. 
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The Cistern 

In the house there are several water cisterns. 
These hold water for the household supply, for 
hot-water systems, and for the flushing of lava- 
tories. The water is automatically admitted to 
them by means of ball valves. The ball valve 
cuts off the water when it has reached the proper 
level. The principle on which the valve works 
is as follows. A hollow copper ball is placed at 
the end of a metal rod. This copper ball is 
lighter than water and can float. The metal rod 
IS attached to a valve. Water flows into the 
tank, the copper ball rises with the water-level 
and raises the rod. The rod gradually pushes 
a rubber or leather washer up into the supply 
pipe. The rod, valve, and ball are so arranged 
that the valve is quite closed when the ball is 
floating at the proper water-level required. 

Ball valves sometimes go wrong. The cause 
and cure of some of these may be indicated. 

(a) The ball may spring a leak, water enters 
it, and the baU is unable to float on the water. 
To cure this, remove the ball and look for the 
hole. When found, make it a little larger so that 
the water that has entered may be easily shaken 
out. Clean and solder up the hole. 

(b) Though the baU floats properly, the water 
is not stopped. A new washer is needed. In 
some cisterns this can easily be fitted, in others 
the services of a plumber will be required. 

(c) Though ball and washer are in order, the 
tank either does not fill up sufficiently or too 
much water is admitted. In this case, the arm 
has got bent and needs adjustment. 

Owing to the danger of water overflowing 
from an indoor tank, it is usual to fit an over- 
flow pipe that is carried through the walls out 
of doors. Should water not be cut off, it will 
then run through the. overflow pipe. Notice that 
the overflow pipe must be larger than the inflow 
pipe 

The Siphon 

Many boys experiment with a long rubber 
tube and transfer water from one vessel to 
another by its means. When they do this, they 
are using the principle of a siphon. The teaclier 
should secure a piece of glass tubing l^ent as 
.shown in Fig 13 To cause the siphon to work. 
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water is sucked through the long end until the 
liquid begins to flow down the long tube. When 
the suction is discontinued, water will continue 
to run out at the lower end. Tlie whole vessel 
can be emptied as long as the lower end of the 
siphon tube is lower than the base of the upper 
vessel and the shorter arm rests on the bottom 
of this vessel. The device is very useful for 
emptying water from boilers, etc,, which have 
no lower taps fitted. 

If it is not possible to suck the lower end, the 
tube should first be completely filled with water ; 



Fig. 13 
Tha Siphon 


then, if the ends are covered witli the fingers it 
can be inverted as in Fig. 13. The water will 
flow continuously then if the operation has been 
conducted properly. The difference in air pres- 
sure in the two arms causes the flow of liquid. 
A siphon can never carry water over a difference 
of height greater than the height of the water 
barometer 

Water-Closet Flushmg Tanks 

These are filled by means of a ball valve as 
explained earlier. How is it that the water dis- 
charges when a chain or levei is pulled? There 
are various methods, but a common one con- 
sists of a siphon inside the tank. When the 
chain is pulled, a plunger is worked which fills 
the siphon tube and tins start.s the water in 
the tank siphoning. Tiie discharge is through 
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a large-diameter pipe and is very rapid; the 
height of the tank from the floor further increases 
the flushing actbu of the water 

Use 0 / Suction- Pump Principle 

Where there is no public water supply, water 
is often obtained from wells by means of pumps. 
Children should know something of the way in 
which a simple suction pump works. Before 
explaining this, the teacher should give a lesson 
on three pieces of simple apparatus commonly 
used' (rt) a fountain-pen filler; (p) a syringe; 
(c) a self-filling fountain pen, 

These illustrate one of the elementary prin- 
ciples on which the pump works. 

A Fountain-Pen Filler 

The glass tube, drawn out to a point at one 
end, has a rubber cap, something like a baby’s 
dummy in shape, fitted over the other end. 
This rubber cap is hollow and is very pliable. 

Glass Body 


Fig. 14 

A Founiaui-Pen Filler 


/Rubber Cap 



at the same pressure. When the cap was re- 
leased the volume of the filler increased, so the 
enclosed air was under less pressure than before. 
Thus, the outside pressure 'was greater than the 
inside pressure, so that water was forced into 
the fiUer until the pressure of the air inside the 
filler was equal to that outside. 

If the rubber cap is pierced so that air can 
enter that way then the filler is useless, for the 
air pressure will always be the same inside as 
the air pressure outside. 


A Syringe 

A syringe such as that used for washing out 
ears or for spraying roses works on very much 
the same principle, but with some difference. 
Its essential parts are — ■ 

(i) A barrel, generally in the form of a 
cylinder brought to a rose or point at one end. 


Piston P&cking 

pod\ I 


Plunder 
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^Barrel, glass cy/inder 


Fig. 15 
A Syringe 


When the filler is examined, it will be found 
to work very simply. Dip the pointed end in 
water No water can enter the filler because it 
contains air. The rubber cap fits tightly and 
so no ait can escape at that end. When the 
cap is squeezed, air is forced out from the pointed 
end of the filler. This is because the Doltme of 
the filler is lessened when the cap is squeezed 
and the surplus air is forced from the narrow 
end. When the pressure on the rubber is relaxed, 
the volume of the filler is again increased to 
its original size. Water rushes in to take up 
the room which was taken up by the expelled air. 

The question may naturally be asked, why 
does the water rush in now, when previously 
it did not do so. Here is a simple explanation. 
When the filler was placed in the water, the 
air enclosed within it was at the same pressure 
as tlie air outside. When the cap was pinched, 
air was forced out. That remaining within was 


{2) A phmger that just fits in the cylinder; 
the plunger has an outer wrapping of cotton, 
leather, or some such substance which, when 
wet or oiled, makes air-tight contact with the 
barrel 

(3) A rod attached to the plunger so that it 
can be pushed down or drawn back along the 
barrel. 

The nose of the syringe is placed in the liquid 
and the plunger is pushed down. This forces 
any air out of the cylinder Then the piston 
rod is pulled back. There is no air left in the 
cylinder* If there were, its pressure would be 
greatly lessened by the increase in volume and 
liquid would rush in. The liquid will even more 
readily follow if all the air is driven out. On 
first using a syringe after it has been out of 
action for some time, difficulty may be found 
in drawing in liquid. This is because air 
enters through the handle side of the plunger, 
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As soon as the packing swells up with the 
moisture the syringe will work. Should it not 
do so, then it will be necessary to repack the 
plunger or, with some types, to fit a new washer. 

A Selj-jilling Fountain-Pen 

For this, the fountain-pen filler idea is used, 
but in a slightly different form. The barrel of 
the pen contains a long narrow tube of rubber 


/i^e-taJ Bar. 
inside^ 


Lever Arm. 
(outside 


Fen Nib. Rubber Bag. ^Body oFPen. 

Fig.^- 16 

Sclf-filhug Fountain-Pen 


closed at the top end. To the other end a pen 
is attached. Fitted close to the barrel inside is 
a long rod of metal. This is attached to a lever 
arm on the outside of the pen. When this arm 
IS lifted, the rod of metal presses against the 
rubber bag and squeezes the air from within it. 
If the pen is placed in ink and the arm is lifted, 
then air bubbles can be seen coming from the pen 
point. When the arm is lowered, the pressure 
on the bag is released and so ink enters the pen. 


The Simple Pump 

This works on the lines of these last three 
articles. The essential parts of a pump are^ — 

(i) The barrel or cylinder — this is connected 


with the water supply by a pipe at ils lower 
end , the other end can be open ; near the top 
on one side is an outlet pipe. 

(2) The piston or plunger, which fits the barrel, 
but has a valve in it which opens when the piston 
is pressed down but closes when the piston is 
raised ; 

(3) A valve placed over the pipe which com- 
municates with the water source , this valve 
closes when the piston is pushed down and 
opens when it is raised. 

The pump works as follows. 

1, The piston is forced down to the bottom 
of the cylinder (by a handle or other means). 
Tliis it can do easily because the valve opens 
and the air in the barrel escapes. The valve on 
top of the pipe from the well is closed. 

2, The piston is raised. The valve in the 
piston is closed, but the inlet valve opens so 
that water rushes up into the barrel. 

3, The piston is pushed down The water in 
the barrel cannot escape because the lower valve 
closes. The water passes through to the top side 
of the piston. 

4, The piston is raised. As the valve on top 
of the piston is shut the water is raised. When 
it reaches the outlet pipe near the top of the 
barrel it rushes out. 

Figs. 17 and 18 demonstrate the process. 

A pump of this kind cannot raise water from 
any depth. From an examination of the dia- 
grams it will be seen that air pressure really 
holds up the water. Theoretically, it should be 



Fig. 17 

Section Diagram of Pump 



Fig. 

How a Pump IForAs 
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possible to raise water 34 ft, Owing to leaks, 
etc,, it is iisual not to attempt to raise water 



Fig, ig 
A Sink Trap 


more than 25 ft. by this method. The force 
pump and other methods are used for greater 
depths. These are outside the scope of the 
Junior School syllabus. 

Sink Traps 

Uhder most kitchen sinks, the shape of the 
pipe which carries off the waste can be examined. 
It is in the form of a U-bend. Water is trapped in 
the U-bend (Fig. 19) and thus prevents draughts, 
evil-smelling gases, and similar unpleasant smells 
entering the house. A removable cover is pro- 
vided at the bend so that obstructions may be 
cleared when necessary, 


HEATING AND LIGHTING IN THE HOME 


Many valuable lessons can be taught on this 
subject. 

Matches 

These are very cheap, even now. Before the 
Great War of 1914-18, a dozen boxes could be 
bought for a few pence. At thiee halfpence a box 
the early Victorians would have welcomed them, 
Throughout history, Man has always wanted to 
find easy methods of making fire. 

The children can be shown how heat is gener- 
ated when a stick is rubbed quickly along a 
groove in a board. This was one of the primitive 
methods adopted. Whirling the stick round in 
a groove by means of the hands or a bow cord 
was another method. Then the hard flint stone 
was struck with a piece of steel and the resultant 
sparks were allowed to fall on tinder, a dry form 
of rag or even rag ashes. The first match was 
probably made in 1805 by a Frenchman. Various 
chemicals were fixed to the end of thin pieces 
of wood, A small bottle containing asbestos and 
acid was supplied. When the tip of the match 
was applied to this, the match ignited. It is 
impossible here to give a full history of the 
match. The children must observe that there 
are two types of matches sold to-day — 

(1) Those that strike anywhere ; 

(2) Those that strike only on a specially- 
prepared surface. 


The teacher should then explain the differ- 
ences. Those that strike anywhere contain phos- 
phorus, amongst other chemicals, on their heads. 
The action of rubbing the match head against 
a rough surface causes heat by friction. This 
heat ignites the chemicals. This, in turn, causes 
the stalk of the match to burn In order to aid 
the wood to burn quickly, it is well dried and 
sometimes treated with paraffin wax. 

Originally, yellow phosphorus was used in 
match heads. This form of phosphorus is deadly 
poison and many children were poisoned by 
sucking the match heads. Further, workmen 
engaged in the match industry developed a 
disease of the jaws Safety matches, which strike 
only on a chemically-prepared surface placed 
on the side of the box, contain no phosphorus 
in the heads The phosphorus is on the box, 
and is of the red, non -poisonous form. 

Modern matches have another advantage If 
a match is struck, used, and then thrown away, 
there is danger of fire from the glowing end of 
the match. Scientists have found that if the 
stalks are soaked in a mixture of phosphoric 
acid and ammonium phosphate, the match does 
not glow after the flame is extinguished. 

A very interesting exercise for children is ‘to 
make a collection of matchbox lids and notice 
from which countries matches may be obtained. 
The modern use of flint in lighters for cigarettes 
and gas-stoves may be mentioned. 
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The Candle 

This is still a useful portable light. Early 
candles were made by dipping wicks into melted 
tallow a number of times. Each layer of fat was 
allowed to cool before the next dipping took 
place. The "dip” was immersed in the melted 
fat until it was of the required thickness. These 
candles gave a smoky flame, and, because glycer- 
ine was contained in the fat, emitted unpleasant 



odours, Church candles were made from bees- 
wax. Modern candles are made from fats from 
which the glycerine has been removed by chem- 
ical methods. 


Capillary Attraction 

Why does a candle burn ? If a light is applied 
to the wick, the wick begins to burn The heat 
of the burning wick melts a little fat on the 


in the middle. Thus, two tubes are now avail- 
able, each with one end drawn out very thin. 
Dip the thin end in red ink. It will be observed 
that the ink rises to quite a high level in the 
narrow tube. The more narrow the tube, the 
higher will be the level. 

z. Obtain two old photograph plates, from 
which the film has been removed, or two sheets 
of glass Bind them together by means of an 
elastic band at each end. Prop them apart at 
one end with a thin card. Dip the two pieces 
of glass held together in a saucer of red ink. 
The ink will rise higher nearer the closed end. 



Thin card separating' ^/ass. 

Fig. 22 

A n Experiment to shoxo Effects of Capillarity 

Oil and melted fat ascend through wicks by 
this principle of capillarity. 


t er 

Fig. 21 

A Capillary Tube 

top of the candle and the wick itself becomes 
hot. Liquid fat then rises tlirough the wick to 
the flame by capillary attraction. The teacher 
should explain and fllustrate this term by two 
experiments. 

I. Draw out a glass tube so that it becomes 
very thin. The easiest way to do this is to hold 
the centre of a glass tube in the flame of a fish- 
tail gas burner. The tube should be rotated. 
After a time the glass will become molten and, 
on puUing the hands apart, it will be found that 
the tube is drawn out. Carefully snap the tube 


The Candle Flame 

This is extremely interesting and should be 
examined. The children should name eacli part 
and make a coloured drawing of it. 

The four zones to be observed are as follows. 

1. The yellow luminous flame. 

2. The dark inner zone — no burning is taking 
place there because air cannot reach it. 

3. The hot, almost invisible flame surround- 
ing the yellow portion, A match head held in 
this will quickly ignite. 

4. The blue coloration at the base of the 
flame 

One other interesting thing about a candle 
is the wick. In the olden days, the burnt wick 
had to be removed with snuffers The black 
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debris of the wick caused the flame to burn 
poorly and was generally a- nuisance Scientists 
have now found that if the wick is woven in 
a special way there is no longer any need to 
snuff the candle. A twist is given to the cotton, 
so that as tlie wick burns down, the burnt, black 
part (which is carbon) protrudes into the hot 


mck 



Invisible hot flame 

Luminous f/ame ( 1) 
Dark patch (2) 
Blue flame C4) 

Candle 


Fig. 23 

A CandU Flame 


invisible flame. Here, in the presence of air, the 
heat converts it into a gas and it is destroyed 


Oil Lamps and Stoves 

These work very mudi like the candle. Oil 
from a reservoir ascends the wick by capillarity. 
Heat converts the oil to a vapour, as it does 
the fat in the candle, and the vapour burns. 

The first improvement in lamps came with 
the invention of the circular burner by Argand. 
Air could rise through the central hole and help 
all the vaporized oil to burn, When an oil 
stove or lamp gives off an unpleasant smell, it 
is because some of the oil vapour is remammg 
unburnt. Lamp glasses also help and control 
combustion. 

Incidentally, the invention of the petrol engine 
has made the price of paraffin less. This may 
seem strange, but it can be explained briefly. 
Petrol is obtained by distilling crude mineral 
oil. At a fairly low temperature, petrol vapour 
is given off, passed to a condenser, and turned 
back into pure petrol, If the remaining oil is 
heated to a little higher temperature then 
paraffin vapour is obtained. This can be con- 
densed into paraffin. Now, if there is a world 


demand for petrol, then a considerable amount 
of paraffin will also be available. 

Scientific research has resulted in some very 
efficient oil stoves and cookers which use this 
paraffin very effectively. The teacher might ob- 
tain a Valor Perfection, or similar stove, and 
show the burner. In this type of burner, air is 



Fig. 24 
An Oil Healey 


made to mix very intimately with the vapoi ized 
oil : the flame, instead of being luminous, is al- 
most invisible and very hot. The reason for this 
will be explained in the section on gas. 

Goal Gas 

• 

Gas was first used as an illuminant in 1770. 
A Scotsman, William Murdoch, who lived at 
Lugar, in Ayrshire, when a boy, found an out- 
crop of coal in his father's garden. He heated 
this coal up in an old boiler and lit up a cave 
by gas. Later, when working for Watts, the 
famous engineer, he remembered his early ex- 
periment. He lit his office with gas in a similar 
manner. A Frenchman named Lebon and a 
German named Winsor also discovered the same 
thing about 1800, The teacher should make 
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coal gas in the classroom. This is most easily 
done by heating some small coal in the bowl 
of a churchwarden clay pipe After the coal has 
been placed in the bowl, the bowl should be 
sealed with clay (not plasticine). The bowl is 
then heated, and after a time gas will issue from 
the stem and it can be lighted. 

There is no occasion to describe all the 
methods by which crude gas, similar to that 
which issues from the pipe stem, is purified. 
Suffice it to say that in a gas works the coal 
is heated in retorts and the gas is washed and 
passed through various chemicals to make it fit 

for use in homes and 
factories, Coal-tar 
and other valuable 
by-products are ob- 
tained, and coke, 
which is a very good 
fuel, is left in the 
retorts. Some coke 
will be found in the 
pipe bowl. 




Hot, almost ^ 
invisible ffame 
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Fig. 25 

Lnimnoiis Flame 


Luminous 
Flame 

When gas is lit at 
an ordinary burner, 
it gives a flame very 
similar to that of 
a candle; the four 
zones can be picked out. If a piece of paper 
is held momentarily in the luminous part of a 
candle or gas flame, it will be found that a 
deposit of black soot-like substance is left on the 
paper. This is unburnt carbon. The luminosity 
of the flame is caused by these particles being 
made white-hot. Thus, it is clear that all the 
matter contained in the gas or candle flame is 
not consumed. 


Hot Flame 

If the flame given out from a gas ring is ex- 
amined, it will be noticed that it is practically 
non-himinous Why is there this difference be- 
tween the flames of the fish-tail burner and the 
stove? Examination of the stove burner or gas 
ling will show that there is an opening in the 


gas inlet pipe which allows air to enter with 
the gas The gas, rushing in under pressure, 
sucks in this air. The additional air assists com- 
bustion and all the carbon particles are burnt 
up and converted to carbon dioxide or carbon 
monoxide by union with oxygen. This addi- 
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Fig. 26 

A Bunsen Burner 


tional combustion causes the flame to be non- 
luminous, but much hottei. This principle of 
admitting air into the inlet pipe was the dis- 
covery of the German chemist Bunsen. Such 
burners are termed bun sen burners for this 

Holes from which 



reason. Foi cooking and heating purposes they 
are ideal, but, of course, they are useless for 
illumination 


The Gas Mantle 

In 1885, Auer Von Welsbach invented the 
incandescent mantle. It was an accidental dis- 
covery, Welsbach had been experimenting with 
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some of the rare metals. He had been dipping 
a platinum wire in a solution of some chemicals 
containing these metals, and had been then 
heating the wire in a bunsen flame, He then 
dipped some cotton wool into these chemicals 
and ignited the cotton wool. He found that a 
new compound of the metals was formed as an 
ash, and that this ash glowed very brightly when 
held in the bunsen flame. The idea occurred to 
him that if such a substance could be held in 
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Such mantles are delicate and would not travel 
far without breaking. As a protection the mantle 
is coated with collodion. When the mantle is 
fixed over the burner a match is applied to it 
and it catches fire. The flame is caused by the 
burning collodion. The teacher should show ex- 
amples of gas mantles and explain the process 
of manufacture. A little of the mantle held in 
a bunsen burner will give out white light. 

The inverted mantle has an advantage in that 
there is no shadow of the gas fittings 
beneath it. Thus, a better light is given. 
Scientists spent considerable time in 
perfecting the burner used in connection 
with th e inverted mantle . Such a burner 
t may well be shown to children and the 

various parts explained. 
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Fig. 28 

Section of Inverted Gas Bttrner 

a bunsen flame, It would become white-hot and 
give out a light which would serve as an iUu- 
minant. Thus, the first gas mantle was invented. 

The method of making a gas mantle is in- 
teresting. A knitted tube made of cotton, 
ramie fibre, or silk is cut into lengths. One end 
of each length is gathered up with asbestos 
thread and a small loop is placed across the 
centre. The mantle is then dipped in a solution 
of 99 parts of nitrate of thorium and i part 
of nitrate of cerium. After the dipping, the 
stocking is wrung out and shaped on a cone. 
The mantle is then burnt off. The light is 


, It will not be possible to teach Junior 

School children a great deal about the 
way m which electricity is generated. 
on It will be sufficient to tell them that 

'els current electricity is made in one of 

two ways — ■ 

1. By means of dynamos. These con- 
sist of large and complicated machines 
in which coils of wire revolve between 
the poles of very powerful magnets. 

2. By chemical action. If a piece 
of copper and a piece of zinc are 
stuck in a lemon and the copper and 

zinc are joined with a piece of wire, then 
electricity will pass along the wire. If the wire 
is broken in the middle and the two ends are 
placed about ^ in. apart on the tongue, the 
effect of a tiny electric current can be felt. 

Electricity passes in a complete circuit in all 
cases. 

A Flash-lamp 

Detailed examination of this favourite pos- 
session of young children will give several 
important lessons. It consists of — 


applied at the top and the flame spreads down- (i) A case into which a “dry” battery will 

ward. Only the ash of the fibre and the chem- fit and a special switching device ; 
icals in which the fibre was soaked is left. This (2) A small electric lamp , 

ash is then hardened off in a bunsen burner. (3) A dry battery. 
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First examine the 'battery. Notice that its 
internal structure cannot be seen, but two brass 
strips protrude from within One stiip is longer 
than the other. If tlie tongue can be placed so 
that contact is made with 
the two strips then, [[ the 
distance apart is small 
II I enough, current can be felt 

to be passing 

The lamp consists of a 
bulb of glass inside which 
a thin spiral of wire can 
be seen. The holder con- 
sists of an outer metal 
screw. At the base of the 
screw is a central stud of 
metal surrounded by some 
black substance. It should 
be explained that one end 
Fig. 29 of the inner spiral of wiie, 
A Flash-lamp filament, is attached to 
Battery metal screw on the lamp 

and the other end to the 
central stud. The substance surrounding the stud 
is called an insulator, and will not let elcctiicity 
pass through it. 


To Light the Lamp 

The long metal strip in the battery is bent 
over, so that when the battery is pushed up 
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Fig. 30 

How the Circmi is Made 


into the case, then the cential stud touches it. 
On the side of the case is a knob winch can be 
pushed up and down, Wlien in one position it 
touches the short strip fiom the battery. In tliis 
position electricity can flow from one ship 


through the lamp filament, out through the 
sciew, down the case to the other strip and back 
through the battery. This is a complete circuit. 
AVhen the knob is moved, the metal strip does 
not touch the case and the electricity cannot 
flow. 

What Causes the Light ? 

When electricity passes through some sub- 
stances, especially if they are very small in 
cross-section, resistance is cxpciicnccd by the 
current. This icsistance causes heat lu the wire, 
and the wire becomes so hot that it gives out 
a white light ; it is what is known as white-hot. 

What is Inside the Battery ? 

When a dry battery is 110 longer of use in 
a flash-lamp, then it can usefully be taken to 

+ Terminal 


Fig. 31 

Inside of "Dry Cell" 

pieces and examined. It will be found that it 
is made up of three separate cells. Each cell 
contains (a) an outside shell made of zinc, 
(6) inside a mixture of chemicals, (c) m the centre 
a lod of carbon. As all batteries are not con- 
structed alike, it is not possible to generalize, 
but the chemicals consist of sal ammoniac often 
mixed with plaster of Paris near the zinc, and 
manganese dioxide and powdered charcoal neai 
the carbon lod. The carbon rod, charcoal, and 
manganese dioxide arc sometimes separated 
from the other chemicals by being placed in a 
small bag. 
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It is rather difficult to explain to children why 
there are three cells in each battery. Suffice it 
to say that the three cells are arranged so that 
the pressure of electricity is greater. One cell 
could not supply sufficient power to raise the 
filament to white-heat. In connecting the cells 
together, the carbon of one is fastened to the 
zinc of the next, The brass strips which come 
out of the battery are joined to the first zinc 
and the last carbon respectively. 

The Electric Lamp Bulb 

The lamp used in the home is very similar 
to that in the flash-lamp There are (i) the glass 
bulb, (2) the fine filament, (3) the cap Ex- 
amination of the base will show iwo metal studs. 
Each is connected to one end of the filament, 
insulating material being placed between, 

In early kinds of electric lamps, all the air 
was pumped out before the bulb was sealed. 
This was so that the filament should not combine 
with the oxygen of the air and gradually be 
burned away. Some vacuum lamps are still 
manufactured, but others are filled with niUogen 
or argon. These gases will not join with metal, 
and there are other advantages in filling the 
bulbs with such gases. 

The lamp holder should be examined. There 
is no need to explain its construction fully here. 
Notice, {a) The two small knobs on the outside 
of the lamp case which slide down into the 
holder, and are kept in position by rotating the 
lamp slightly so that the knobs engage in slots 
provided; (b) that two brass studs make con- 
tact with the two studs on the lamp base, 
(c) that the circuit is completed when the studs 
engage. 

The teacher should also obtain from a friendly 
electrician examples of various switches and 
show how these work. 

The Electric Stove^ Kettle^ and Iron 

These aU work on the same principle Elec- 
tricity passes through special coils of wire made 
of nichrome, an alloy of nickel and chromium, 
which are not affected by air. The teacher 
should show examples of these. 


The Petrol Lighter 

This small piece of apparatus is used by 
smokers to get a light without using matches 
In essential, it consists of three parts. 

1, A small tank of petrol. The tank is filled 
with loosely packed cotton wool, and the wool 
is soaked with petrol, This prevents accidents 
winch might occur from spilled spirits. Petrol is 
chosen because it turns into vapour very readily 

2, A piece of wick, leading from the petrol 
chamber and held in a circular rim of metal 
A cap can be placed over the top when the 
lighter is not being used to prevent evaporation 
of the petrol, 

3, A flint and steel to make a spark. This 
consists generally of a steel wheel with a ribbed 
rim, with a piece of flint pressing against it. 
When the lighter is opened, the movement of 
the lid turns the steel wheel against the flint, 
sparks are caused, the vaporized spirit ignites, 
and the wick burns. In some lighters, the wheel 
is rotated with the thumb. 

The Gas Lighter 

Much simpler than the petrol lighter, this 
practically consists only of the steel wheel and 
flint. In some cases, the apparatus is in the 
form of a pistol. When the trigger is pulled, 
the wheel revolves against the flint, sparks are 
made, and when "fired” into the gas cause it 
to light. The teacher should show both petrol 
and gas lighters to the children and demonstrate 
the method of renewing the flints 

An Acetylene Lamp 

Acetylene gas is given off when water acts 
on calcium carbide. This gas was known to 
chemists for some years before, in 1892, two 
scientists discovered the iuelliod of inanufac- 
turing it on a large scale They found that if 
anthracite coal and lime were fused together in 
an electric furnace, a substance known as cal- 
cium carbide was formed. When water was 
added to this, a gas, acetylene, was given off. 
The teacher should obtain a tin of calcium car- 
bide and point out to the children why the con- 
tainer is made airtight. That gas is formed on 
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adding water to a lump of carbide can be demon- 
strated in a saucer. The evil smeU is caused 
by an impurity. The pure gas is practically 
odourless. 

In an acetylene bicycle lamp there are seveial 
important parts — 

1, Th& water container occupies the top por- 
tion of the body of the lamp. A needle valve 

, is provided to control the amount of water which 
can drip out at the bottom. 

2. The calcium carbide container is below the 
water chamber. Up the centre is a metal tube 
containing a number of holes. The water valve 
fits into this so that the water enters the carbide 
compartment sideways and at various levels. 
Carbide is placed in the container to about half- 
way up, and a plate, which has a spring attached 
to the upper side, fits over the chamber 

3 The burner communicates with the uppei 
part of the carbide container, 

4, A case with a glass front is fitted round 
the burner and a reflector is placed behind it. 

The carbide container screws up tightly to 
tJie water container and a rubber washer makes 
the junction airtight The spring makes the 
inner plate keep the carbide pressed well down 
When the water is turned on, it drips into the 
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lower compartment and comes in contact with 
the carbide. Acetylene is given off and passes 
t irough a filter pad into the burner, where it 
IS lit. The caibide is converted into slaked lime, 
his slaked lime takes up more room than the 
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Fig, 32 


Section of an Acetylene Tamp 


original caibidc. This is the reason why the 
container is only filled half-full of carbide. 

Care must be taken to keep the lamp clean, 
the burner holes quite clear, and the delivery 
tube free of obstruction. There will be no danger 
of an explosion if this is done. 


SOME HOUSEHOLD ACCESSORIES 


Meter Readings 

A useful lesson can be given on the methods 
of reading various kinds of meters used in. the 
home. 

Gas Meters 

The gas supplied to the home is sold at so 
much per cubic foot, and it is usual to charge 
only for the nearest thousand feet when sending 
in the bill. There are two types of gas meter 
in use. 

I. The wet meter was the fiist form invented. 
A horizontal cylinder was made to 1 evolve inside 
another cylinder The revolving cylinder had 
four compartments and was covered with water 
to just above the axis. Gas entered under the 
irater and filled a compartment. This, being 
19 — (E 3661) 


liglitei, then lOse. When above the water, the 
gas was conducted fiom tlic metci to the house 




system, Tims, the number of revolutions made 
by tlie inner cylinder measured the gas used. 
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This form of meter is very accurate^ but requires 
constant attention as the water level must be 
maintained and the water must never be allowed 
to freeze. 

2. The dry meter consists of a case containing 
a pair of cylindncal bellows and clockwork 
apparatus- The gas pressure alternately fills and 
empties the bellows, The number of times this 
is done indicates the amount of gas used and 
is recorded ’on a dial, 

The dial consists of a number of little clocks. 
Fig. 33 shows how these are read. One thousand 
cubic feet can be measured on the right-hand 
dial, 10,000 cub. ft. on the middle one, and 
100,000 cub. ft. on the left-hand one. A little 
dial, which registers cubic feet only, is used to 
check the meter for leakages, 

The Electricity Meter 

Electricity is sold by the unit. The unit of 
electricity is a standard set up by the Board 

KILOWATT-HOURS 

1000 100 10 I 


Water Meters 

In the homes of most of the children, the 
water is supplied by the Water Company at a 




Fig. 34 

of Trade and is called the "kilowatt-hour.” It 
is the amount of work done by i,ooo watts of 
electricity in one hour, There is no need to 
attempt to explain the^uniL, however, to children 
in Junior Schools, 

In some types of meter there are four dials 
in a row. Each dial is divided into ten divisions. 
Each division on the dial to the extreme right 
measures kilowatt-hours, the others tens, then 
hundreds, and finally, thousands of kilowatt 
hours. A small dial in one corner gives tenths 
of units and is used to check the correctness 
of the meter. 

Fig, 34 may he copied on the board, and the 
children can be shown how to read the meter. 


Fig 35 

fixed rate per quarter or half year. 
This price depends on the size of 
the house, the number of bath- 
rooms, etc. Large works, however, 
pay for the water they use at so 
much per thousand gallons. Such 
factories must install meters to 
measure the amount of water 
used. Much skill and ingenuity 
have been given to the designing 



Fig, 36 
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of such meters. In one form, a piston measures 
out a definite amount of water at each stroke 
and the number of strokes are indicated on a 
dial. The propulsion is given by the water 
pressure. The other type has 
a number of small vanes pro- 
jecting from a spindle. The 
force of water drives this 
little turbine round. The 
number of revolutions indi- 
cates the amount of water 
used, A filter is generally 
inserted before the turbine 
so that nothing shall get 
into the meter to injure the 
working parts. The dials of 
water meters vary. Figs. 35 
and 36 show both types. In 
one the little clocks are sim- 
ilar to those found on a gas- 
meter dial In the other 
type, the dial rotates, and 
a pointer remains liKed. A 
1 evolution of the dial causes 
other pointers to move. 

An Electric Bell 

Various points have to be explained befoic the 
principles involved in this are understood, It can 
be made the subject of several interesting lessons. 

^Soft iron cones bolted 
{into soft iron bar 6e/6w. 



Fig. 37 

A S^m'ple Elecifomagnei 


Electromagnet 

First, it is necessary to illustiate the principle 
of the electromagnet. 


Apparatus required : Soft-iron nail, a long 
length of covered copper wire, and an electric 
cell, and some tin tacks and needles. 

Wind a length of silk- or cotton-covered wire 


Fig. 38 

Parts of an Electric Bell 

lound the nail so tliat the coil covers it. Connect 
one end of the wire to one pole of the cell. Hold 
the nail end just above a needle. Touch the 
other battery pole with the free end of the wire. 
Notice that, immediately, the needle is attracted 
to the nail, which has become a magnet. When 
the wire end is removed from tlic pole the needle 
falls, because the current is cut off and the nad 
loses its magnetism. Thus, the children see that 
when a wire carrying a current passes round a 
piece of soft iron (or steel) the iron or steel be- 
comes a magnet. (Ho not attempt to explain 
svhy at this stage.) Notice soft iron is used as 
the "core" because it readily becomes mag- 
netized, and rapidly loses it when the current 
is cut off, Steel is more slowly magnetized, but 
retains its magnetic properties longer. 

A Make-and- Break Fitting 

The electric bell contains a soft-iron core, 
wiupped with covered copper wire. The bell 
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clapper is fitted to a piece of iron. When the 
circuit is completed, the iron is attracted to the 
magnet, carrying with it the clapper, which hits 
a gong. Now, if the current passed all the time, 
the clapper would bang the gong once and would 
remain against it. This would not be much use 
for an alarm signal. So a device must be intro- 
duced to make the current circuit complete and 
then to break it again and to keep doing this. 
This device, for reasons which now appear clear, 
is called a "make-and-break." In the electric 
bell this is done by attaching a small steel spring 
to the back of the iron which carries the clapper. 
The electric current passes along a screw through 
the spring and completes the circuit. When the 
bar (or armature as it is called) is pulled towards 
the magnet, the spring can no longer make con- 
tact with the screw, so the circuit is broken. 
The soft-iron is no longer a magnet and back 
flies the armature. Now, the spring makes con- 
tact with the screw, the current is restored, the 
magnet again exists, so the armature is attracted. 
Thus, a continuous hitting of the gong is caused. 
(See Fig. 38.) 

A Thermos Flask 

The study of this leads to the teaching of 
some common facts about the transmission of 
heat. 

Conduction of Heat 

Heat aflat iron. Place it on a piece of cold 
metal. Notice that heat passes from the hot 
iron to the cold metal. Other examples can be 
given of heat passing from a hot body to a body 
at a lower temperature, Place a piece of copper 
and a piece of glass in the flame of a gas jet. 
Notice that heat passes from the flame along 
the copper, but it does not do so readily along 
the glass. Thus, copper is a better conductor 
of heat than glass Obtain two hot-water bottles. 
Fill them with very hot water. Wrap one in 
several layers of flannel Place the other on a 
sheet of copper, Feel the temperature of the 
two bottles after one hour. That wrapped in 
flannel is very much the hotter, Flannel is a bad 
conductor of heat and, therefore, much heat 
could not escape from the bottle. In the other 


case, the copper conducted more heat from the 
bottle, the air took more, and so the bottle 
rapidly cooled. 


Construction of the Flask 

The thermos flask is an invention which is 
used to keep very hot liquids hot, or very cold 
liquids cold. The liquid to be so preserved is 
placed m a receptacle which is surrounded b)' 
a very bad conductor of heat. Thus, no heat 
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Fig. 39 

Paris of a Vacuum Plash 


(or very little at any rate) can escape from a 
very hot liquid, nor can any heat reach a cold 
one. The bad conductor chosen is a vacuum, 
i.e. a space out of which all the air has been 
pumped Some heat might still escape by what 
is known as radiation. Gas fires, red-hot coal, 
and even the sun send out their heat in invisible 
rays, To prevent loss in this way, the inner sur- 
face is silvered so tliat the heat rays are reflected 
back into the liquid. 


A Fire Extinguisher 

Hand extinguisheis are kept in moat schools, 
The children should have some idea of how a 
common type works, First, it is necessary to 
show the effect of the gas carbon dioxide on 
a flame. 
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Carbon Dioxide 

This gaSj which is invisible and heavier than 
air, has a slightly sweet taste but no odour. 

It is easily made by acting upon marble with 
hydrochloric acid. When a glass of health salts 
is prepared, the liquid effervesces, The gas given 
off is carbon dioxide. The health salts consist 
of a carbonate and an acid in a dry state. When 
mixed with water, the acid acts on the carbonate 
and carbon dioxide is given off. As the gas is 
heavier than air, the teacher can obtain a jar full 
quite easily. Place a teaspoonful of health salts 
in the bottom of a glass jam jar. Pour on a 
little water. The salts effervesce and carbon 
dioxide is made. The air is driven out of the 
jar and the heavier carbon dioxide remains. 
Cut a long splinter of dry wood. Light it, 
Plunge it into the jar and immediately the 
splinter is extinguished. Light a candle, Pour 
a jar of carbon dioxide out over the candle just 
as if it were full of water. The carbon dioxide, 
being a heavy gas, falls downward on to the 
candle and the flame is extinguished. 

Now afire extinguisher is a piece of apparatus 
which generates a supply of carbon dioxide 
quickly. The gas forces out a stream of water. 
This water has a considerable amount of carbon 
dioxide mixed with it. The water and the gas 
together effectively put out a small fire It 
should be said that the gas carbon dioxide will 
dissolve to some extent in water. 

How an Extinguisher Works 

The essential parts of a fire extinguisher arc — 

I. The container — generally conical in shape. 
Down the centre is a perforated cylinder. The 
nozzle at the top is placed so that it is out of 
the way of any liquid. 


2. The sealed glass tube of sulphuric acid, 
which fits in the top of the internal perforated 
cylinder. 

3. A weight which fits in the bottom of the 
cylinder and can .slide along it. 


Nozzfe 

dcrefv Cap 

- 6 /ass Acid 
Container 

Cylinder 

'Level of 
Liquid 


^deavg Weight 


Fig. 40 

Pavh 0/ a Fire Extinguisher 



4. The liquid, wliich is some carbonate, e.g. 
bicarbonate of soda, dissolved in water. 

When the apparatus is inverted the weight 
slides down the tube and breaks the base of 
the acid tube. The acid immediately mixes 
with the solution of bicarbonate and carbon 
dioxide is made. The gas forces the liquid out 
of the nozzle. 


Recharging 

To recharge the extinguisher, wash it out to 
remove all traces of acid, and fiU up with sodium 
bicarbonate solution ; put in a new acid con- 
tainer, close the lid, and hang up. 


CYCLING AND MOTORING 

This section deals with a few common objects J'yrcs 
utilized in motoiing and cycling. No attempt 

will be made to explain the working of the in- Bicycle tyies weie originally made of solid 
ternal combustion engine, which is too difficult rubber. This rim of rubhei was held on by wires 
for Junior School pupils. embedded in it or by beads engaging flanges. 
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The modern pneumatic tyre was invented, it is 
thought, in 1845, by R. W. Thomson, but the prac- 
tical application of it to the bicycle was made 
in 1888 by J. B. Dunlop There are two parts 
to a motor and a bicycle tyre: (i) the inner 
tube of rubber which contains the air; (2) the 
outer cover. 

The outer cover is made of a basis of canvas 
threads embedded in rubber. 


The Cycle Pump 

This is used to force air into the inner tube. 
The teacher can easily obtain several cycle 
pumps and take them to pieces to show the 
class the various parts, The main parts are — 
I, The barrel, which consists of a cylindrical 
tube made of plated steel or iron, or of xylonite 




r 
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The outside consists of pure Leather 

hard rubber. A pattern is fVasher 

generally impressed on the 
outer " tread,” so that chances 
of skidding or slipping on 
wet and greasy surfaces are 
lessened. connection 

The inner tube is a con- A? SCr&wed, 
tinuous cylinder of rubber 
which first fits round the 
wheel. In order that air may 
be forced into the tube, a metal 
tube is placed so that it juts from one point 
on the inner circumference of the outer surface. 

A hole is made in the wheel rim, through which 
this tube fits. A special valve is screwed into 
this tube. The valve is so made that air can 
be forced into the inner tube, but cannot come 
in the opposite direction. 

The Cycle-Tyre Valve 

This consists of a central piece of metal shaped 
as shown in Fig. 40. An air pump can be 

■ Screry for Pump 

Rubber Tube 
Fig. 41 
Valve 

screwed on one end. The air which passes in 
through the valve goes through a small hole on 
its lower end. This hole is covered by a thin 
sleeve of rubber. A puff of air forced in by the 
pump lifts tlie rubber and so enters the inner 
tube. The air within cannot escape as it presses 
the rubber firmly over the hole. 


l/nscrety 
here 
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Spring to 
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Fig. 42 

¥avh of a Cycle Ptmf 

(celluloid). The iron is plated with nickel to 
prevent rust. Celluloid is made by uniting nitro- 
cellulose with camphor. This form is very in- 
flammable, Recently, a non-inflammable variety 
of celluloid has been made by using cellulose 
acetate instead of nitrocellulose. The barrel has 
a plate at each end. At one end a small screwed 
hole is placed in the centre of the plate. The 
pump connection which joins the pump and the 
tyre is screwed in here At the other end is a 
hole through which the plunger handle passes. 
Another small hole is also 
made in the plate to admit 
air, so that the plunger can 
be pulled back easily. The 
plate through which the 
plunger handle passes can 
be unscrewed. 

2. The remainder of the 
pump consists of (a) a 
handle, (6) a piston rod 
joined at one end to the 
handle, and (c) the plunger. 

The plunger is made generally of a soft well- 
oiled leather washer which fits freely in the 
barrel, This is screwed to the piston rod with 
a screw and is kept rigid by a steel washer be- 
hind it. A spring is placed on the rod quite 
loosely. When the handle is pulled, back a 



Fig. 43 

Enlarged Drawing 
of Pump Washer 
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violent knock on the back of the steel washer is 
prevented by the action of the spring. Similarly, 
a spring is placed in the top of the handle, so 
that on the down stroke a violent blow is not 


given to the front of the washer. The shape of 
the leather washer should be noticed particularly, 


To Use the Pump 

A rubber connection is screwed into one end 
of the pump and on to the tyre valve. The pump 
handle is pressed down, and air is forced mto the 
valve. When the pump handle is pulled up, the 
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Fig. 44 

Conneciion between Tyre Valve and Pump 


shape of the leather washer allows air to pass 
by it, thus preventing a vacuum Air is ad- 
mitted to the top of the barrel by a small hole. 
The teacher should show the change in shape of 
the leather washer on the down and up strokes. 


What is a Puncture ? 

After a tyre is “blown up," it will be quite 
hard. The air forced in is exerting pressure on 
the inner tube which in turn pushes the outer 
tyre outward. If a small hole is made in the 
inner tube, air will rush out because the pressure 
of the air inside the tyre is so much greater 
than the pressure of air outside. The tyre will 
become deflated. When the hole is very small, 
it is difficult to find the place of leakage, The 
usual method is to remove the inner tube, inflate 
it, and place a section of the blown-up tube 
under water. Bubbles of air will be seen rapidly 
rising from the punctured spot. To repair the 
leakage is quite easy. The rubber round the 
Spot is cleaned with a little petrol and rubbed 
with glass paper. Rubber solution is then 
spread thinly around the hole. This consists of 
rubber dissolved in some spirit. Another piece 
of rubber, called a " patch,” of the size to cover 




the hole and provide a good margin around, is 
prepared. It is cleaned and treated with rubber 
solution, Ihe solution is allowed to dry for a 
This it does quickly because the 
spirit is very volatile. When the spirit is almost 
all evaporated, the patch is pressed down over 
the space treated with solution on the tyre. The 
two stick together and when all the spirit has 
evaporated they are held by a fine layer of 
rubber, Thus, the hole is effectively stopped up. 

Sometimes the tyre still deflates even wlien 
there is no puncture in the inner tube. It will 
be found that the valve rubber is defective. A 
new rubber should be fitted to the valve and 
all will be well. Quite an interesting lesson can 
be given in which a puncture is actually mended . 

Motor-tyre Valve 

Motor-car tyres are generally fitted with 
another type of valve. The valve inside con- 
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Fig, 45 

Section Diagram of Tyre Valve 
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sists of a metal top which screws down into the 
valve sleeve. At its lower 
end IS a metal flange 
covered with rubber. This 
prevents loss of air past 
the head. Down the centre 
is a metal rod ending in a 
me tal tripo d . A spring sur- 
rounds the lower part of 
the rod and is attached to 
the tripod at the bottom. 
The upper end of the spring 
has a rim of metal attached. 
The centre of this rim is 
filled with red rubber. 
When the valve is in place, 
the air cannot escape be- 
cause thered rubber presses 
against the air inlet. Air 
forced in through a pump finds its way past the 
rubber pad. When the tyre is fully inflated, a cap 


is screwed on top of the valve. This cap has a 
special device on its upper side which can be 
used to screw and unscrew the valve inside into 
place. The teacher can purchase one of the valve 
fittings for a few pence. (See Figs. 45 and 46.) 

Tyre Gauges 

These are used to test the air pressure inside 
inner tubes In the motor-tyre valve, the central 
rod can be depressed; when this is done, air 
rushes from the tube The gauge has a ball- 
foot, which is pressed over the valve. This is 
so made that the central pillar is depressed. 
Thus the air within the tube can exert pressure 
against the inside of the gauge. This pressure 
moves a spring and the extent of the pres- 
sure is measured on a dial which is driven out 
a distance proportional to the pressure. A scale 
is provided so that the motorist knows whethei 
the tyres are hard enough. 
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Fig. 46 
A Tyre Valve 


CLOCKS AND WATCHES 


The familiar question of Helenas Babies, 
"What raake.s tlic wheels go round?" is often 
asked by children when they look at a clock 
or a watch. It is not pos- 
.TPoint or sible to give a complete 
Suspension answer, but Junior School 
children will be quite con- 
tent vvitli explanations of 
main principles. The 
teacher is recommended 
Thread collect some old clocks 

and watches for use in 
the lessons. Experiment 
on a favourite timepiece 
may lessen its value ! 


2, That the time taken by a long pendulum 
to swing from side to side is greater tliaii that 
taken by the bob of a small pendulum. 

3, That a swinging pendulum could be used 
as a time indicator. 

4, That a pendulum can be made of such a 
length that a swing from side to side anS, back 
again would take one second. This is called 
the seconds pendulum and would be about 
39 in. long. 

Now, m all clocks containing a pendulum, the 
rate of the clock is regulated by the rate of the 
swing of the pendulum. The next problem is 
to see how the swing can be made to control 
the movement. 


^Bob The Pendulum 

Fig. 47 Tie a small weight on to 

A Simple TenMnni a length of twine. This can 
serve as a simple pendulum. 
] 3 y demonstration, prove — 

I. That the time taken foi the bob to swing 
from side to side is constant for a given length 
of string. 


The Escapement 

The top of the pendulum is connected witli 
an axis which is provided with a device known 
as an escapement. The escapement in com- 
monest use IS in tlie shape of an anchor, and it 
has inturned teeth known as pallets at its prongs. 
In some clocks this escapement rides over a 
toothed wheel known as the escapement wheel. 
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In others, the escapement is oil the side. The 
pendulum is suspended in such types from a 
pivot, and a wire known as the crutch leads 
from the escapement and encircles the pendulum 
so that the movement of the escapement trans- 
mitted to the pendulum and the power of the 
movement can keep the pendulum swinging. 



The wheels of the clock aie driven hy eithei 
a spring or falling weights. 

The Spring 

In the spring-drive II clock the uncoiling spiing 
turns the main wheel axle or arbor to which 
it IS fastened Without going into detail, it can 
be said that all the wheels turn in unison with 
the movement of the arbor, at different lates, 
according to theiv gearing. If theie were no 


checking action the wheels would move con- 
tinuously and the clock would soon run down. 
The check is given by the escapement. The 
escape wheel can only move as permitted by 
the pallets on the escapement. The pendulum 
moves the escapement from side to side. At 
each movement, one cog of the escape wheel 
can move, Thus, the rate of revolution is con- 
trolled by the pendulum, The motive force is, 
of course, the spring. The wheels to which the 
hour and minute hands are fixed move at dif- 
ferent rates, the one moving twelve limes as fast 
as the other. The difiercncc in the cogs deter- 
mines this. If the children master this about 
the clock, tlicy will have learnt .sufficient, 

A Weight-driven Clock 

This must be mentioned as the motive power 
is different fiom that in a spring clock. Here, 
the weights try to turn an axle. The escape- 
ment controls the rate of this turning. 

An Ordinary Non-pendtihnn Clock 

This introduces another principle: as it is 
similar to that found in a watch it is worth 
examining. The driving force is still a spring 
but the control can no longer he a pendulum. 
Instead of this, a balance 
wheel IS provided. The 
balance wheel is a fly- 
wheel mounted in tu'o 
veiy accurate pivots so 
that it can turn Irecly in 
them. To this balance 
wheel, a hair-spring is 
attached ;tlie coiling and 
uncoiling of this spring 
cause the balance wheel 
to move backward and ^ Balance Whee 

foiward If a clock oi 

ivatch With a balance wheel and spring is 
examined when the sjuaug of the instrument 
is run down it will be found that the wheel 
moves backwaid and foiwaid when given an 
impetus. The arc thioiigh which the wheel 
moves gets less and less, but the time of 
each vibration is the same (compare swing of 
])endiilLun), 

In the pendulum clock, an impetus to the 
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pendulum was continually given by tlie move- 
ment of the crutch. In the balance-wheel type 
the hair-spring and wheel are connected to 
an escapement and both the rate of the main 
movements of the wheels and the impulse of the 
spring are given through the escapement. There 
is no crutch, On the central axis of the balance- 
wheel, but a little out of the centre, is a pin 


{the impulse pin). A rod with a forked end is 
attached to the escapement, and the prongs en- 
gage with the impulse pin. In order that there 
may he a properly balanced instiument, the 
other end of the forked rod is enlarged. Ex- 
amination of a lever watch will show the balance 
wheel, hair-spring, impulse pin, and rod from 
the escapement. 


THE KITCHEN 


Knives and foiks, spoons, kettles, and sauce- 
pans are objects in such common use that some 
place for a tallc on these must he found. 

Meials used in the Home 

Iron is rately found as pure metal, generally 
combined with other elements as ore The chief 
ores of iron are : ha&matite. or red iron oxide found 
in Cumberland and some parts of the Midlands 
(here in somewhat different form) ; magnetite or 
black oxide found mainly in Norway and 
Sweden ; clay ironstone found near coal seams ; 
iron pyrites, iron in combination with sulphur. 

Smelting consists of heating iron ore, lime- 
stone, and coal in a blast furnace. Pig-iron is 
obtained. 

Cast iron is made by melting pig-iron and 
pouring it into moulds — desk sides are some- 
times made of this form of iron It is very 
brittle; if a bieak is examined, the crystalline 
shape can be seen, 

Wrought tron has different properties from 
cast iron. It can be beaten without breaking, 
and can be drawn out into long wires. Wrought 
iron is made by heating pig-iron in a special 
furnace and mixing iron and red iron oxide 
(haematite) with the molten mass Ploughs, 
horseshoes, iron nails, and many common articles 
are made of this kind of iron . 

Steel is made by special addition of carbon 
to cast iron or extracting some from wrought 
iron, which is too rich in carbon. The manu- 
facturers either extract all the carbon from 
wrought iron and then add sufficient to make 
steel, or stop the extracting process at the right 
point, Special furnaces are used. If steel is 
heated and then cooled suddenly, it has im 


added properties. It becomes very hard and 
brittle. Edges of tools are treated in this way 
so that they are very hard and can cut through 
veiy tough materials. Tempering is the name 
given to the hardening process. Chisels, hatchets, 
and other tools have their edges so treated. 

Copper is used for kettles, preserving pans, 
etc,, in the home, It is not a very hard metal 
and can, therefore, easily be scratched, Copper 
readily conducts heat and is thus good for 
vessels in which liquids are to be boiled. 

Some copper is found pure in the earth, though 
the world's supplies are mainly obtained from 
ores found in the United States and m Buima. 
In the presence of some acids or in damp air 
a green substance known as verdigris forms. 
Copper is a good conductor of electricity and 
IS therefore used to convey electricity in cables 
and house wires. It does not readily tarnish in 
water and is useful for boilers, kettles, etc. 
Ships' bottoms are plated with it. 

Tin was one of the earliest metals to be used 
The Ancient Britons used it. It is obtained from 
tin ore, and is expensive One of its chief uses 
is to coat iron sheets which are used for cans 
or "tins," The tin does not tarnish. Iron would 
if exposed to the air. Prove this by scratching 
a tin and exposing it to the air. Where the tin 
IS scratched off and the iron left open to the 
ail, rust occurs. 

Alloys are intimate mixtures of metals. Here 
aie some of the chief used in the home, etc — 

Brass; Copper, two-fchirds; zinc, one-third. Orna- 
ments, vases, etc. 

Gun-metal; Copper, three-quarters ; zme, onc-qiiartcr, 
Watches, hearth "irons,'* etc. 

German Silver' Copper, 31 per cent; nickel, 26 per 
cent ; zinc, 22 per cent {proportions not constant). 
Spoons, forks, etc, 
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Silver is a rarer metal andj ol couise, some 
spoons and forks are made of this, 

Electroplating of forks and spoons made of 
German silver is a process too difficult to ex- 
plain to Juniors. Suffice it to say that an electric 
current is passed through a solution of chemicals. 

A bar of the metal to be deposited is placed at 
one end where the current enters, and the articles 
to be plated at the other. When the current 
is switched on, then a thin layer of the valuable 
metal is deposited on the articles made of a less 
valuable metal. 

Nickel plating and gold plating are also 
practised. 

Household Knives 

Knives consist of the blade fastened into a 
handle The blades of most knives are made of 
crucible steel forged by hand or machine. Steel 
is more expensive than iron, and in some cases 
the edge only is of steel, the other part of the 
blade being iron; the two metals are welded 
together. Where tins is the case, the blade will 
not take a cutting edge when the steel strip has 
worn away. The piece of metal that fits into 
the handle is called the tang and the knife 
shoulder is known as the bolster- Many processes 
are necessary to make a knife — forging, harden- 
ing, grinding, and polishing. Sheffield is the 
centre of the industry. Grinding stones of suit- 
able texture can be quarried near. Germany and 
the U.S.A are also large manufacturers, 

Stainless knives are made from steel to which 
chromium has been added. Manganese added 
to steel makes it harder. 

Abrasives are substances which are used to 
clean surfaces hy rubhing off the top suiface. 
When knives are cleaned they are sometimes 
rubbed with bath-brick. Here, bath-bnek Is the 
abrasive. 

Abrasives are used in the home to remove 
tarnish on metals. Soft metals require a less 
hard abrasive. Some of the common abrasives 
are Steel wool (made of sti ands of steel tangled 
up), bath-brick (obtained from the river bed at 
Bridgwater), rouge (an iron compound in its 
cheaper form), rotten-stone (a rocky substance). 
Different metals should be obtained and ex- 
amined. A number of abiasives should be 
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bought and exirci imcn Is made to find their most 
suitable uses, and to find also what causes 
tarnish— acids, soda, moisture, etc, Action of 
metal polish on metals, of paraffin, etc., can be 
demonstrated. 

Heating Water 

Experiments suggested in connection with the 
thermometer show that when substances are 
heated they generally get larger A kettle filled 
to the brim if placed on the fire or stove will 
overflow before it boils because although the 
volume of the kettle itself increases, the volume 
of the water more rapidly increases. Prove this 
to a class and point out the folly of filling vessels 
of any kind to the brim. 

Evaporation 

A pool of water in the road vanishes in fine 
weather. The water on the surface of the pool 
has turned to vapour. The air has absorbed 
this, More vapour has been made and will con- 
tinue to be as long as the air can hold it, In 
damp weather tlie air cannot do this. 

Boiling 

In boiling, heat is transmitted to all the 
whteT, and at a certain temperature steam is 
made. At first, bubbles of steam made near the 
base of the kettle are condensed back to water 
before they reach the surface. When the water 
is at 212° F., the bubbles of steam can come 
out. Steam occupies hundreds of times more 
volume than the water from which it is made. 
Explain the danger of filling the kettle too lull, 
or of having a lid too tight, Explain the action 
of a whistling kettle, where the steam gives 
warning that the water Is boiling. 

Conductors of Heat 

Some substances conduct heat readily ^letals 
do this. If the wliole of a teapot or kettle is 
made of metal, the handle becomes too hot to 
hold, Hence, the need for kettle holders. In 
some teapots, little pieces of wood are inserted 
in the handle so that tlie cential part is kept 
cool Heat does not leadily pass through wood 
Notice also wooden handles on kettles 

Tea cosies arc made of material packed will) 
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cotton-wool or some other substance which does 
not conduct heat readily Thus, the heat is kept 
in the pot. 

Fur in a kettle is mincial substance deposited 
from the water. It is a bad conductor oi heat 
and, therefore, "fui" should be scraped out of 
the kettle, 

Making a Fite 

Certain substances will bum in the presence 
of air, which contains oxygen, In making a fire, 
the principle to be adopted is to lay the materials 
so that hre is encouraged. Paper at the bottom 
— is dry, has a large surface, is thin, and ignites 
easily. Flames rise upward. Sticks above, laid 
so that air can circulate, ignite less easily than 
paper, but give greater heat, This heat will ig- 
nite small lumps of coal placed above. 

Inflammable Substances 

Show how small pieces of wool, silk, cotton, 
and flannelette burn in a flame. From this point 


out the dangei of flannelette as clothing. Show 
idea of lire-pioofing by dipping each in brine 
and then drying All ignite with greater diffi- 
culty afterwards, because the layer of salt on 
the outside will not combine with the oxygen of 
the air, Further the salt fills up the air spaces 
between the threads. 

Solutions 

Boil up in turn sand, sugai, salt, and othci 
common substances with water. Which dis- 
solve? Prove this fact by evaporating a little 
of the solution in each case. 

Filtration 

I 

Make a funnel out of blotting paper. Stir up 
sand in water and filter the liquid. Prove that 
the sand does not pass through the filter paper. 
Filter some brine. Show, the salt does pass 
through. Discuss the method of separating a 
mixture of sand and sugar. 


AMUSEMENTS OF TO-DAY 


This section has dealt with common things 
met with in everyday life Small children are 
very inquisitive and questions are frequently 
asked about the amusements of to-day. How 
does a gramophone work^ How aie records 
made? How are photographs taken? are typical 
questions. Whilst it is impossible in the space 
of this book to give full explanations, yet a 
few notes may be of assistance to teachers 
when such inquiries are made, and the older 
Juniors may at least gain the foundations of a 
scientific conception of light and sound. 

Light 

In order to understand simply the principles 
upon which the camera, magic lantern, and cine- 
matograph are developed it is necessary first to 
know something about the elementary prin- 
ciples of light, For all practical purposes upon 
this planet, in spite of the Einstein theory, light 
travels in straight lines. Stick two pins upright 


in a desk. Now look along the line between 
them and place another pin so that it is between 
the first two pins and in a line with them. 
Notice that all the pins are then in the same 
straight line. The ray of light from the farthest 
pm travels in a straight line to the eye and is in 
the same straight line with the other two pins. 
Similarly, if three screens are arranged with pin 
holes at equal heights from the bases, then the 
flame of a candle can only be viewed through the 
three holes when the pin holes are in the same 
straight line. 

Now if light travels in this way then the 
image obtained when, a light or object is viewed 
through a small hole must be inverted. The 
diagram (Fig. 50) will make this clear, and 
should be copied on to the blackboard. 

The tip of the candle a will be seen on the 
screen at «j. If the screen is formed of tissue 
paper and the experiment is done in a dark room, 
then the inverted image of the candle will be 
seen faintly on the tissue paper. 
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The Camera 

The simplest camera consists of a box, made 
quite black inside, with a tiny pin hole in one 
end. At the opposite end of the box a plate of 
glass coated with wonderful chemicals is placed. 
When the pin-hole is uncovered light enters the 
box and an image of the object in front of the 
" pin-hole ” camera is formed on the plate. Now 
the chemicals are affected by light. The hole is 
covered up again after a certain time, depending 
on the brightness of the light, and the plate is 
removed to a dark room. By treatment with 
chemicals, in what is known as fixing. and de- 
veloping, the light parts of the object are seen 


a- 



O^ect 


[N 



\!1 

Screen with 
Pin-hole 

Fig 50 


X, 



Intake on 

Screen, 

inverted 



Experiment to show Inverted Image of an Object 
when Light Passes Through a Small Hole 


as dark parts on the glass plate, and the dark 
patches of the object are quite clear. As the 
lights and shadows on the plate are opposite to 
reality the developed plate is known as a 
negative. The negative is then dried and placed 
against special printing paper. This paper is 
affected by light very similarly to the plate. 
Now light acts through the clear parts of the 
negative but not through the dark parts. Thus 
a positive picture results. 

In a proper camera there are several other 
parts besides the pin-hole, the box, and the 
sensitive plate. There are — 

1. The shutter, which opens and closes auto- 
matically, and so allows light to be admitted for 
a definite interval. 

2. The diaphragm, which allows the entrance 
of light to be through a small or large hole. 

3. The lens, which focuses the image on the 
plate and thus allows a larger hole to be used, 


more light to be admitted, and therefore permits 
photographs to be taken almost instantly. 

4. The bellows, a device which enables the 
box to be longer or shorter and allows the 
image to be focused more sliarply. In some 
cameras the image can be viewed on a ground- 
glass screen before the "plate” is inserted, and 
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Fig. 51 

Diagrat^i of Box Camera 


the bellows can be adjusted to get the clearest 
image. 


The Magic Lantern 

This is somewhat similar to a camera in 
principle. 

The slide is a positive picture or photograph 
on glass or celluloid. It is obtained by printing 
on glass from a negative made with a camera. 
Tlie body of the magic lantern consists of a 
powerful lamp. The light is often made hy the 
flame of oxy-hydrogen burning against a cylinder 


M 


Screen 


Lenses far 
focusing' 


iLtern Slide 
upside-down 



Condensers 


Fig. 52 

Diagram of Magic Lantern 


of lime This gives out a wliite and dazzling 
light. The light is focused on the slide by means 
of powerful lenses which form the condenser. 
On the other side of the slide is another set of 
lenses which focus the image of the slide on the 
screen. The slide is put into the lantern upside 
down. 
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The Cinematograph 

The cinematograph, which projects "living 
pictures" on the screen, is based upon the 
principle of the magic lantern. Photographs of 
moving people, animals, or things are taken 
rapidly one after the other on a strip of sensitive 
film made of celluloid or similar substance. 
From this film a positive is, made Instead of 
showing lantern slides, these little pictures are 
projected one after the other on the screen. 
Now these little pictures are shown at the rate of 
about a hundred a second. The eye is not able 
to get rid of the impression of a picture in less 
than one-tenth of a second. So before the im- 
pression of one picture has faded from the eye 
the next one has appeared, and the pictures 
appear to run into one another, and thus appear 
" alive." Proof of this persistence of vision can 
be seen when a glowing stick is whirled round. 
A circle of fire appears to be formed Caiherine- 
whsd fireworks depend on this fact for their 
wheel-like appearance. 

Sound 

Naturally the next question which arises is 
that of " talkie films," How is it that not only 
movement but speech and music are produced ? 
Before dealing with this something must be said 
about the cause of sound, 

During the War bomb explosions would 
sometimes cause a. row of houses quite a good 
distance away to be shaken down. Thunder 
often causes articles hanging from a shelf to 
rattle. Sound is caused when anything vibrates 
in air. An alarum clock bell can be heard until 
the clock is hung inside a jar from which all the 
air has been pumped. When a harp string is 
plucked, it vibrates and transmits movement to 
the air, and a sound wave is formed of a definite 
length, This air-movement finally reaches the 
ear and in turn causes the ear-drum to vibrate, 
and by means of delicate apparatus and nerves 
within the head sound is heard and interpreted. 
When a flute or tin whistle is blown, vibrations 
are set up in the air. An organ pipe causes 
similar vibrations. Low notes are made by long 
vibrations and high-pitched notes are caused by 
short vibrations. Thus short waves give high 
notes, long waves give low notes, If it were 


possible to live in a vacuum, then pianos could 
be played, harps could be plucked, and whistles 
blown and yet no sound would be heard. 

The Gramophone 

This instrument depends on the effect of the 
sound waves in air. 

First a record of the sound waves is made on 
wax. The recording machine consists of a 
trumpet with a diaphragm of very thin material 
(glass or celluloid) at the base. This diaphragm 
has a needle attached at its centre. The needle 
point rests on a rotating disc. The singer or 
speaker stands in front of the trumpet and per- 
forms, Sound waves are caused. These pass 
down the trumpet and make the diaphragm 
vibrate according to the type of sound wave 
caused. The needle makes a cut into the disc, 
varymg with the sound. (Of course, there is no 
need to explain all the intricacies to Juniors), 
The record can then be removed and placed in a 
reproducing machine. In this the record revolves, 
the needle moves up and down or right and left 
in the channel cut, and causes the diaphragm 
to vibrate. This in turn makes sound waves 
iu the air which, when heard, sound exactly like 
those produced by the singer or speaker. It 
would be very expensive to get only one record 
when a noted singer performed or a band played, 
so that gramophone companies take moulds of 
the original record and can thus make thousands 
from one record. They are thus able to sell 
them cheaply. 

The Telephone 

When a person speaks into a telephone, sound 
waves are made. These waves cause the thin 
plate just inside the mouthpiece to vibrate. By 
a wonderful arrangement the sound waves are 
turned into electrical waves. At the other end 
the electrical waves cause another thin plate of 
metal to vibrate in the same way as that at the 
speaker's end. The listener hears these sound 
waves which are exactly like those made by 
the speaker at his end. 

Wireless 

In rather a more complicated way, tlie thin 
plate in a microphone vibrates and causes 
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changes in electrical waves. These waves are 
transmitted through the ether. The wireless set 
picks up these and in the "loud speaker” a 
diaphragm vibrates and gives waves in the air 
which make sound. (The method of converting 
sound into electrical waves, transmitting and 
receiving these is too difficult to be explained to 
Juniors. It will be found, however, that many 
boys have a surprisingly good fund of practical 
knowledge of wireless sets, and this may be 
used in class discussions as a valuable exercise 
in reducing knowledge to coherent speech.) 
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Sound Films 

The sounds which accompany moving pic- 
tures are made by several methods. In one 
method gramophone records are used, and by 
special apparatus arrangements are made so 
that the sounds synchronize with the pictures 
shown. In another system use is made of light 
rays to control the sound waves. A record of the 
sound is represented by markings on the side 
of the film. The method is too difficult to explain 
here. ^ 


SUGGESTIONS FOR FURTHER WORK 


Amongst many other subjects suitable for 
lessons in the Junior School, the following also 
might be noticed. Brief notes which may be 
helpful are appended. 

Levers 

If the principle of the lever is explained to a 
class many interesting lessons on the application 

1st. Order 



Fulcrum W^Wcight P- Power 
In all cases! Weight x distance clo= 
Power X distance ho, 

Fig. 53 

The Three Orders of Levers 

of the principle can follow. A lever i.s a simple 
machine. It generally consists of a bar resting 
on a fixed point or edge. This point is called 
the fulcrum. Forces at work where a lever is 
used are : («) the weight or resistance , (6) the 


power. There arc three orders of levers, the 
position of the fulcinm, and the relation of the 
power and weight deciding to which order a 
lever belongs. 

First Order— tM\c.Ty\m in the middle, weight on 
one side of the fulcrum, the power on the other. 

Examples. Crowbar used to lift a weight, 
where crowbar rests on projection to form a 
fulcrum; chemical balances; shop scales; see- 
saw (each person in turn acts as weight and as 
power) , poker used to lift coal within the grate 
(the bar acts as fulcrum) ; steelyard ; scissors and 
pincers are examples of double levers of the first 
order. 

Second Order — ^fulcrum at one end, weight in 
middle, power applied at other end. 

Examples. Wheelbarrow (fulcrum is axle of 
wheel) ; oar in rowing (fulcrum is the water, 
weight or resistance at rowlock) ; when a door is 
opened or closed by pushing (or pulling) the 
handle the principle of the second order of lever 
is used; nutci ackers serve as a double lever of 
the second order. 

Third Order — power between fulcrum and 
weight. 

Examples. Forearm moving about elbow joint 
pushing door near hinges; treadle of a lathe; 
sugar tongs and coal tongs examples of double 
levers of the third order. 

Relation of Distance of Weight and 
Power from Fulcrum 

In all levers the following rule can be applied — 

Power X length of power arm = weight x 
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length of v/eight arm, (Note length of power 
atm = distance from point of application of 
power to the fulcrnm.) This can be proved by 
balaticitig a light rod on a ledge and placing 
different weights on each side of the fLilcrum 
at such points as will cause the rod to balance 
There are other methods, which aie, howevei, 
unsuitable for the Junior School. Incidentally 
the rule e^iplains why, when a hoy and man 
see-saw together, the distance of the boy from 
the balancing point must be greater than the 
distance of the man from the same point, ft 
is possible to explain, too, why the application 
of a small foice can be made to lift a heavy 
weight, Notice that when a small child lifts 
a large stone with a clowbar the child's hand 
moves through a considerable distance, but the 
stone is only moved slightly, 

Locks of Doors 

Obtain various forms of locks from a friendly 
ironmonger, Types suitable are— 

I, Four-lever latch lock, After removing the 
plate, notice the following : [a] The four plates, 
one on top of the Other, similar in shape, except 
that the opening on. each at one corner where 
the key fits is different. (&) The springs which 
keep these plates in position, (c) The spring 
which presses the bolt in position. The 
grooves along which the bolt slides. 

3 . Ward Tumbler mortise lock. This fits flush 
into the end of the door, 

3. A padlock with the top removed, 

4. A Yale pattern lock, This works on an eii' 
tirely different principle. There are four or five 
pm tumblers which drop down and prevent the 
latch being turned. The key is so cut that it 
raises each of these tumblers sufficiently to allow 
free movement of the latch. 


Sash Windows 

Fxavninatvon of the window frames will show 
that there are little panels wliich can be re- 
moved. Inside the frame aie weights attached 
to ropes, which balance the window frames so 
that it is easy to raise and lower the windows. 
In some schools, the lower and uppei window 
frames are connected so that when the lower 
window is raised the upper window is lowered. 

Building Materials 

Examine the structure, shape, and size of 
bricks. Find how much water they will absorb. 
Find various kinds of tiles, and see how these 
interlock on roofs. Notice tfle way in which 
slate is made up of various layers, Mix up 
cement with a little water and allow to set hard. 
Find whether it will set under water. Stir a 
little sand, cement and pebbles together and 
make concrete Make cement tiles, coloured 
with pigments, in a wooden mould. Find the 
different kinds of timber used in a building 
What metals are used? 

Domestic Utensils 

Why are saucepans, frying-pans, etc., so 
shaped? Why are non-conducting materials 
placed on the handles? What is a steamer? 
How does it work ? Why is a colander provided 
with holes ^ How does a coffee percolator work ? 

Visual Aids 

Only the simplest expeumentul woik is 
possible in the Junior School, but a Very live 
interest in science can be established. Pictures, 
films, and such film-strips as the Pitman 
Science strips will help to establish the right 
foundation for Secondaiy woik. 




